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Honors Program Induction
Fitting into a Community that is Born to
Stand-Out
by Jenifer Drew
Southern Utah University

Watching, waiting, wondering—I knew that in this moment I would
either sink or swim in my desire to find my place in this university. I was
standing on the sidewalk looking at the open green field; however, this
field was not empty. All I had to do was step out onto that grass, but my
fear of the unknown held me captive. I really felt like the little freshman I
was. Since I had been in college, I had searched for that “home away from
home” feeling. I longed to find this feeling, but after searching in the
academy . . . I realized that this idea came from something more than my
classes, my books, and my studies. A feeling of home comes from finding
yourself in others, forming a sense of community, which is what college
means to me. So, I decided to step across the sidewalk onto the grassy
field, transitioning from self-isolation towards a sense of belonging.
Groups, clubs, organizations, teams, etc.—the list can probably go
on forever—all share a single trait: a sense of belonging. Humans desire
secure relationships based on affinity, and such relationships cannot
occur without someone else. This desire for a relationship helps us want
to be a part of something more extensive than ourselves. Some groups
and organizations occasionally fail to foster this need to be needed, and
so commitment to membership decreases. At Southern Utah University,
the current Honors Program lacks this sense of belonging, this affinity
among its members. The program helps students obtain honors credits,
while making the most out of their learning environment; however, the
students are missing a personal connection to the program, a connection
that results from a sense of community. Through an examination of
group formation, aspects of belonging, and my personal experience, I will
argue that the SUU’s Honors Program would benefit from the creation of
an induction ritual, a mentorship program, and a symbol of inclusion. As
a result of these modifications, members will feel more connected to the
program, giving these students their own place on SUU’s campus—a
place where they truly belong.
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Figure 1: Maslow’s Hierarchy of Needs

Even though this idea of belonging is in terms of groups, the
individual’s personal desire for acceptance and friendship is one of the
basic psychological needs on the way to self-actualization. According to
personality theorists, Abraham Maslow and Robert Frager, the need to
belong is the third step on a system of personal needs. These two
developed a more complex model of this hierarchy, which is depicted in
Figure 1. Within this figure, the need of love/belonging is directly in the
middle of the established hierarchy, illustrating that this need serves as a
transition between the basic physiological and safety needs into the
higher personality development stages. Additionally, a person cannot
progress to the next step in the hierarchy without attention to the needs
in the lower levels. If people do not feel belonging and love, then they will
not be able to transcend from this section onto the more advanced levels,
leaving them trapped in a lower state of being. Organizations must offer
a place for their members to belong, so that the individuals can move
towards self-actualization and become well-rounded people.
Many groups form due to common interests; however, the type of
commitment from the group to the members must meet a certain level of
expectation to maintain their membership. The group, as a whole, needs
a two-fold style of obligation. According to Peter Caws, social group
theorist, “the group has to be not only what it shows itself to be (an
aggregate of individuals whose behavior is coordinated in some way) but
also what its members take it to be” (226). An organization should
uphold, at the same time, the values and purposes they have set forward,
while appealing to its members’ ideals to keep them engaged in the
group itself. Groups, such as Southern Utah University’s Honors Program,
may uphold one of the two areas presented by Caw, but this halfway
attempt creates a lack within the group. Lacking one of these concepts is
a little better than the other, because a group can function slightly longer
if the people involved believe in the organization. Whereas, if the group’s
basic foundation is being upheld, but the members are not satisfied, then
the group will not function as well as it could due to a deficit in
commitment.
Moreover, the individual members offer more to a particular
Journal of Undergraduate Research and Creative Activity, Vol. I | 4
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organization than a set of ideals about the group, highlighting the
success of a group as dependent on its members. Caw further develops
his position about an individual’s involvement within a group by
examining the parameters of dedicated participants. He expresses, “to
have a group in the full sense seems to require the informed and
voluntary acquiescence of every individual member, both with respect to
the character and purpose of the group as a whole, and with respect to
that individual’s place within it, the role he or she plays and his or her
relations to the other members” (Caws 226). In a sense, the functionality
of the group needs the people within it to be fully aware of their role in
the larger group’s purpose. Someone will only want to be a part of a
group if s/he understands the expectations from the group and chooses
to meet them. This factor of choice is essential because the person says
whether or not s/he wants the group. A successful group places
emphasis on the individual, giving the member a place of belonging and
in turn makes the group stronger.
Many groups provide terms for membership or even long processes
of group initiation; however, the people involved still have the ultimate
say in their personal performance in the group. As expressed by Caw’s
ideals, these people will only put their full effort in if they find an
individual place within the group (226). The choice becomes favorable for
the group, since the members feel connected to the organization,
resulting in an increased desire to maintain the foundation. Throughout
my five years at Southern Utah University, I was a member of an
organization that embodied Caw’s definition of belonging. In the fall
2010 semester, I rushed and was initiated into a local sorority, Delta Psi
Omega. The process of developing my place within this group of women
resulted in an increase of my desire to give more to the organization.
Because of the welcoming feeling Delta Psi Omega provided me in the
first year of membership, I decided to hold leadership positions and even
sit on the executive council for two years. The initial investment that the
sorority put into my security as a member resulted in my willingness to
grow within the organization and add my own ideas back into the
sorority. I gave my whole heart to the sorority because the women of the
organization provided me with a place where I belonged. Just like Caws
highlights, a member is really only willing to become committed to an
organization if the existing members make the effort to allow for the
individual to find her/his place and truly belong.
Even though groups form for different purposes, they still uphold
the ideals expressed by Caws, if considered successful, in terms of
membership retention and basic formation principles. For instance, I
became a part of a very diverse group of people beginning the winter
semester of 2013. Unlike any club or organization I had joined before,
the bond created in this small group will last a lifetime. I made the choice
to travel to New Zealand as part of a study abroad experience to learn
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more about J. R. R. Tolkien’s and Peter Jackson’s Lord of the Rings series.
However, those involved in the study abroad trip did not just meet in New
Zealand. As a group, we attended monthly meetings in previous
semester, where the professors in charge of the program presented
various expectations for the courses and the travel regulations within a
foreign country. The people in this group represented various majors,
walks of life, age groups, and interests, but all of these individuals
eventually became one unit with a shared purpose, both in the self and
the group. Each of us bought whatever experiences and adventures came
our way, giving us a collective place within this group expedition.
Personally, I felt extremely connected to the members of this group
because I chose to get close to my group members, making the trip a
much richer experience. However, this feeling would not have been
possible without a set of upfront expectations and my personal choice to
belong within the group.
Just as students cross a stage when they graduate, a personal
choice to become a part of a group requires people to accept themselves
as they are and cross the threshold towards reaching a personal
apotheosis. This initiation into the self and the psyche is highly
individualized and personal to each person. According to Joseph
Campbell, this stage of personal growth is an apotheosis, “where you
realize that you are what you are seeking” (118). Within this state, people
embrace themselves for who they are, transcending failures in favor of
successes. Furthermore, Campbell expresses that to become a hero you
must “see people and yourself in terms of what you indeed are, not in
terms of all these archetypes that you are projecting around and that
have been projected on you” (76). Letting go of other’s expectations frees
heroes—even everyday heroes—to be themselves; heroes find comfort
within themselves, as individuals. Once people come to terms with a
sense of self, then they become the hero within their own life, allowing
for a commitment to others to develop within a group setting.
During my experience studying abroad in New Zealand, I was able
to see the group itself crossing this threshold and recognize it happening
also in myself as an individual. The first major threshold that we crossed
involved passing under a sculpted archway in the airport. We had just
gotten off a seemingly never-ending flight, and as we were leaving the
airport terminal, the group had to walk under a masterfully carved
archway of Mauri totems. As a group, we passed under this piece of New
Zealand art, which marked our transition from a bunch of random
travelers into the study abroad fellowship. Additionally, our very first
activity as a group was a sacred ritual, the Maori Hongi. Each one of us
approached each member of the elders’ council, one after the other, and
during each encounter, the two participating in the ritual touched their
foreheads together before pressing their noses together to share a
breath. We completed this ritual individually; however, every member of
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the group underwent this experience. This act served as our group’s
induction into our little fellowship of travelers, as well as New Zealand
culture. The simple act of going through a ritual together allowed the
group as a whole to become a collective, highlighting that some type of
threshold crossing leads to group unification.
In addition to this collective threshold crossing, acceptance of the
individual is vital to group cohesion. While Caw highlights the importance
of the member in terms of the group, he fails to acknowledge the group’s
choice in terms of recognizing a member as part of the group. However,
this issue is explored in Susanna Federici-Nebbiosi’s article about types
of acceptance in various group contexts. She believes that “the group is
the main arena in which a person who is accepted and has a role is
‘someone for others and for himself or herself’ and a person not
accepted and without a role is ‘nobody’ in a most desperate and
annihilating way” (715). The group, as a whole, obtains the ability to
embrace or reject an individual’s efforts for inclusion within the
collective, regardless of how much effort one puts into the group. The
lack of acceptance forces that particular individual into an ostracized
state of being within the group, which reverses any feelings of belonging.
If the group accepts the members’ efforts, then the person gains
acknowledgement for her/his role, creating a purpose for that member.
This purpose grows within the member into a secure feeling of
belonging, established through the act of group acceptance.
In my study abroad experience, I witnessed both the acceptance
and rejection from the group that Federici-Nebbiosi mentions and the
results of the group’s and each individual’s actions. From the beginning
of the trip, all of the students and professors appeared to get along and
attempted to include every member of the group. However, as the trip
progressed, the group formed miniature cliques within the larger
structure of the group, due to commonalities and interests. The level of
acceptance varied from sub-group to sub-group, but one student, I’ll call
him Chris, seemed to not be a part of any smaller group. He would go
between groups seeking acceptance, but kept finding isolation. Many of
the groups would accept Chris temporarily as to try to include him, but
eventually they would slowly start to exclude him. This constant “almost
acceptance,” followed by rejection, resulted in Chris choosing isolation
over belonging, making his experience not as rewarding in terms of
lasting relationships with the group. Through this example, I feel that in
the future I need to look out for signs of rejection and attempt to change
these events so that everyone can experience a sense of accepted
belonging.
Luckily, this potential for group rejection is avoidable by
establishing a source of commonality and sameness among all group
members. These group similarities add a level of collectiveness to a
group, which fosters a sense of belonging. Sharing interests in common
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allows for an initial bond, creating the steps towards a deeper closeness.
In Pilwon Kim’s study in homogeneous groupings, he realized that
“people tend to feel safe and comfortable when staying with similar
people. This implies that homogeneity of the group is a factor that
positively affects a sense of belonging. It is also natural that, under the
same level of homogeneity, the emotion is stronger when the group size
is larger” (2). Feeling the same as others more quickly establishes a
stronger place within a group because the interests set a clear source of
commonality. Someone will feel more connected to a group if s/he feels
safe to trust the other group members. Additionally, “people feel more
intimacy when they share what they like and what they do not with the
other group members” (Kim 2). The simple intimacy of having interest in
common builds a foundation of trust within the constructs of the group.
The initial steps towards a deeper trust give the member security, which
in turn results in a more willing and open group member. If the
foundation for trust is established, then a person will be more likely to
reveal more, developing a more solidified place. A spot within an
organization gained through trust leads to a stronger sense of belonging
in the commonality of the group.
To create such an intimacy, members of the group need to develop
the various shared interests. Within my study abroad experience, I
thought that this group would just be a group of people who loved
hobbits. However, I was surprised to find that these members grew into
some of my dearest friends in a short time span of two weeks. We all
started off as strangers, but we had more things in common than just our
majors. At our core, this group of people shared a desire to travel and
experience the world in a new way. All of us had this internal wish to try
new things and explore the beauty that was New Zealand. This source of
similarity served as the formation of our deeper bonds. Throughout the
trip, I have various opportunities to talk to each individual group
member, where we would develop our relationship into a richer sense of
belonging. These conversations would all start with talking about the trip,
but slowly would transform into discussing more meaningful issues such
as love, religion, and beliefs. These intimate moments are my most
treasured memories from my study abroad to New Zealand, because in
these moments I felt myself growing into a better person. My deep
bonding conversations would have never happened if the group did not
have a set of common interests that were later developed into a source of
connectedness and belonging.
Once members find their place within the group, the organization
transforms for its individuals from a club into a home—a true place of
belonging. As humans, we look for inclusion and connections. These
types of deep feelings allow for one to be at ease, causing true
personalities to come out, as with one’s family. Montserrat Guibernau,
political theorist, presents claims about the strength in belonging and the
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impact of the group in terms of the individual. She highlights that
“belonging fosters an emotional attachment; it prompts the expansion of
the individual’s personality to embrace the attributes of the group, to be
loyal and obedient to it” (28). This connection through emotions results
in a deeper desire to commit to the organization than mere superficial
gains such as SWAG, resume-building experiences, or priority
registration. An attachment to the actual members who make up the
group leaves each member with an emotional familiarity with the
organization. In turn, “the group offers a ‘home,’ a familiar space—
physical, virtual or imagined—where individuals share common interests,
values, and principles, or a project. Belonging provides them with access
to an environment within which they belong” (Guibernau 28). The
emotional ties one can gain towards the members and the organization
allow the group to become a home, causing members to achieve a higher
level of commitment. An organization or group is a unique space, as it
has the potential to serve as a chosen family, if the members are
accepted and embrace belonging.
An organization or group of people appearing as a family or a
home may appear a little odd; however, I have personally experienced
this phenomenon in my sorority, Delta Psi Omega. This organization
brings a new group of women into its folds every semester, but never
fails to push its members into discovering where they fit in the larger
sorority unit. Members are inducted into the program, which presents
them to other Greek members as a part of Delta Psi Omega. Through this
process, they are given a symbol, a necklace or bracelet, which is later
replaced with a pin upon initiation, to serve as a personal reminder of
their membership. The induction process gives the members a place in
the sorority, but what I have found is that the home-feeling grows from a
personal desire to connect to the organization. The sorority became a
true home for me when I decided to commit to the organization and give
all of my love to every single member. The closeness gained through
forming emotional bonds to the members and the organization as a
whole truly made Delta Psi my home away from home.
College offers students a period of transition between high school
and adulthood, where students can discover their answer to the age-old
question: Who am I? The need to belong and the way in which a person
discovers this feeling changes along with the individual. According to
Guibernau, “individual identities are not clear-cut; rather they are subject
to transformations emerging from their intrinsic dynamic nature” (2).
People are transitioning, especially during key life moments, such as
moving away from home. In terms of organizations, the members are
constantly changing as individuals, which in turn forces the group to
adapt to meet the new needs of its members. If these needs are no longer
being met, then the members are not growing or gaining new
experiences from their membership, and thus will not be as committed to
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the organization.
Due to the ever-changing individual, some groups and
organizations serve a purpose to the members, and while they may later
lose that level of necessity, they may still leave a life-long impact. This
type of group is the ideal of college-style situations because it provides a
temporary source of belonging. This temporariness allows for students to
rely on the organization during their college years, but not beyond, while
maintaining the memories and skills gained during their time spent in
school. In his research in the bonds found in Greek life, Caws states that
there emerges what Sartre calls a “group-in-fusion,” a vigorous but
generally short-lived collaboration for some immediate end. Because
groups-in-fusion are short-lived but give a taste of fellowship, they
sometimes determine to prolong their existence even after the immediate
end is achieved; they swear comradeship to one another and a “sworn
group” emerges. (221)
Even though a group is not for forever, the members can still create
an experience of bonding and belonging. The amount of connectedness
people feel within the group will impact their willingness to remain in
contact with the members after an ending point, such as graduation. A
group-in-fusion style is what the current honors program at SUU needs as
the students are transitioning through different points so much during
their years at school.
After understanding the factors and effects of a person’s need to
belong, I argue Southern Utah University’s Honors Program must adapt
their current approach to the program’s function to one based on
instilling in its members a desire to belong. However, the basic ideals and
principles of SUU’s Honors Program are not all detrimental; in fact, the
program offers students many benefits academically and serves a
particular purpose for university students. For instance, the Honors
Program clearly lists the benefits of membership on their website, which
highlights the small class sizes, in-depth courses, and higher academic
rigor. The program’s academic focus is essential for a well-functioning
honors program as the main purpose is to provide a more enriched
educational experience.
In terms of the basics, SUU’s Honors Program offers a strong start
to a program, which can be used as a starting point for changes. The
program presents a motto, which provides a source of connection to both
students and faculty. According to the program’s website, the motto
states, “It’s not what you HAVE to do, but what you GET to do.” By having
a motto in place, the program is taking steps towards igniting bonds
between the program and a group of people. This small statement allows
those inside and outside of the program to gain a glimpse of the type of
members this organization attracts; namely, passionate, driven students
who want to make the most out of their own learning. However, this mere
motto is not enough to foster a sense of belonging within its
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membership.

Figure 2: Honors Program Logo (“SUU Honors Program”)

In addition to the motto, the Honors Program attempts to gain a
collective grouping through the development of a branding or logo;
unfortunately, the logo does not have the same effect as the motto.
Southern Utah University’s Honors Program developed a logo featuring a
human head from the neck upward. Within Figure 2, the logo depicts
many different thoughts, with the word “honors” presented clearly in the
center. Even though this logo is extremely stimulating to the eye, the
picture’s busyness sets the viewer on edge, making it not the ideal choice
in a logo. The lack of visual pleasantry results in members failing to
identify with the logo, causing a rift between the program and
individuals. Through utilizing a more simplistic and classy logo, the
honors program would find more fluidity between the motto and their
logo, allowing for a stronger picture of the SUU honors student.
Beyond the motto and the logo, more changes to the activities of
the Honors Program would result in a cohesive feeling of belonging
among the members. Currently, the Honors Program consists of a faculty
director as well as a student-run and elected honors council. The
members of the honors council facilitate interactions between the
business aspects of the program and the social activities for the
members. This set-up allows for leadership opportunities and a higher
level of responsibility for students, but a problem lies in the approach to
the social activities. The SUU Honors Program works more like a club than
an academic program, and leaves students desiring more. This void
causes students to not buy into the program with their full efforts, and
instead places value on other items of importance—such as social
gatherings, free food, and fun and games—not the Honors Program and
its academic rigors.
This past semester, the SUU Honors Program presented various
activities, all with their positive and negative qualities. At the beginning
of every semester, the program organizes an opening social event,
consisting of get-to-know-you activities, food, and a presentation by the
current honors director. This activity opens the door for the first bonding
experience for the members; however, with the honors housing
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community, the social dynamic shifts from the experience being new for
everyone to the students in the honors housing versus those who are not
a part of the housing. This social event causes the housing students to
appear superior to the other members in terms of connections and
belong, forcing other members into feeling socially other-ed. Other
activities throughout the semester include various movie nights, ice
skating, professor “MAD” lectures, and murder mystery nights. All of
these activities are great for peer interactions in a more social
atmosphere, but propels the program into a more club-like style,
opposed to the academic program that the Honors Program strives to
embody.
An essential activity, which could easily mark the transition
between inclusion and exclusion, is the honors Charge. The Charge
(named such because honors students don’t “retreat”) involves honors
students traveling up a mountain to the University’s cabin, located in a
remote area outside of phone reception. This event offers the opportunity
for the members to grow together and solidify that feeling of belonging.
However, the exclusive feelings created during the opening social
continue into this potential bonding experience. The Charge provides
students with more get-to-know-you activities and other games. If the
opening social and other activities leading up to the Charge dealt with all
of these basic games, then the Charge could be used to break down the
walls between the program’s members, which would result in a stronger
idea of belonging. As explored through various theories dealing with
belonging, when the members of an organization feel connected, then
they will care more about the program, making it a priority within their
lives. The Honors Program needs this type of commitment from its
members, but it will only receive this dedication by establishing a source
of connection and belonging.
In my own experience in SUU’s Honors Program, I tried to connect
through its activity-focused nature, but I was left feeling even more like
an outsider. As a member of a sorority, I understand what it is like to put
myself out there in the hopes of acceptance and what can be gained
through belonging. Through my five years within the Honors Program, I
attempted to go to the social activities and the lectures, and I took
various honors classes. I found more potential of gaining connections
through the courses over anything else, but true belonging in the
program could not be achieved due to the amount of ground that needed
to be made up. Within the honors classes, students from all majors,
backgrounds, and ages come together for a particular theme. This
approach creates a sense of purpose within the classes, causing
unification. However, this unity does not cross over into something more
because basic personal knowledge is missing from the beginning. If the
opening activities are driven more towards group connections, then the
classes will transcend the learning-about-each-other phases, propelling
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the experience into a deeper bonding moment. Through my various
involvements on campus, I know that true belonging is possible within a
program, such as the Honors Program, so I believe that a conscious effort
towards fostering belonging will allow Southern Utah University’s Honors
Program to achieve its true potential.
Presently, I am not alone in my feelings towards the standing of the
Honors Program, as evident through various interviews with current
honors students. These students constitute a variety of class standings
and ages, representing a view of the collective whole. Additionally, some
of these students will be completing the requirements for an honors
diploma and some will not, but all of these students have taken honors
course and participated in program-sponsored activities. When asked if
she felt like she had a place within the honors program, Kelsey Watnes, a
junior, stated that “yes, in the sense that I have the grades and I've always
felt like I should be in this sort of thing. But no in the sense that I don't
feel like I'm part of the honors community. I really don't feel comfortable
attending any of the honors events because I only know a few people in
the Honors Program and I can just hang out with them outside of
something like that.”
Kelsey expresses that the lack of closeness to her peers causes a
feeling of discomfort because of a missing sense of belonging.
Additionally, a senior student, Madi Day, articulates that “I don't
personally feel like I have a place, but I was informed of activities.” Merely
being informed of activities does not lend itself to belonging. A place
within the large unit of the Honors Program needs to be established to
give members a connected feeling towards the program itself, which in
turn will produce more committed members.
Additionally, I notice a difference in belonging from the interviews
of students who lived in the honors community and those who do not,
just like in my experiences. Two students, Joe Argyle (sophomore) and
Chelsea Burkholder (senior), both lived in the honors specific dorms and
appear to have a stronger connection to the program due to their
immersion. When asked why he feels like he belongs, Joe answers with “I
feel the biggest contributor to this feeling is the fact I lived in Honors Hall
in the dorms last year so more of the people around me were also honors
students.” Living with students who are so similar creates an environment
for deeper connections in a quicker way. This experience is beneficial for
some members of the program, but if one does not live in the honors
community, then the member becomes an outsider. According to Kelsey,
who did not live in the honors housing, the program does not foster
belonging because “I never have felt the sense of community that I've
seen that there should be. And I always felt left out since I didn't live in
the honors communities and didn't know everyone from day one.” The
honors housing leaves the program in a particular situation as those who
participate feel overly connected and those who do not are left on the
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fringe of the program, making a collective sense of belonging rather
difficult to achieve. With a developed middle ground between the two
extremes, the Honors Program may be able to achieve a place where
everyone can find their home away from home while attending Southern
Utah University.
I will present a solution to this issue through additional interviews,
highlighting the honors students’ desire to change the program. In my
selection of interviewees, I wanted a member of the honors community
who was highly involved, in order to gain a perspective of this type of
student. Joe attends as many activities as he can, in addition to living in
honors housing. Joe reveals that “I feel that there is a community feeling
for honors, but it doesn't just happen. You kind of have to really put
yourself out there to be included into the honors community,” which is
exactly correct. The Honors Program, itself, needs to offer opportunities
for meaningful interactions because if a member is expected to go out of
her/his way all of the time, then the willingness to do so diminishes over
a long period of time. Beyond Joe’s solution to the issue, Chelsea claims,
“I find that I personally feel very close with honors students that entered
the program around the same time I did, or those who have been in the
program longer than I have. I tend to feel disconnected to younger
students.” The closeness Chelsea feels towards her age-level peers is due
to similarities in interests, ambitions, and fears, which can only be
developed through time around the members. Even though both Joe and
Chelsea found a small sense of belonging, these feelings of
connectedness could be amplified with changes to the social aspects of
the program.
In terms of belonging, some members within SUU’s Honors
Program are not getting enough out of the program to justify devoting
their full commitment. This idea is justified through Guibernau’s view on
the importance of buying into the program. He explains that “after
becoming group members, some individuals may not feel fully satisfied
with the consequences of belonging: maybe their material or nonmaterial
benefits are not being fulfilled; or they underestimate the personal
sacrifices expected from them. . . . [D]oubt and ambivalence about the
value of belonging may emerge” (30). Belonging within a program
requires a delicate balance between giving and taking within the
organization, so that all the members feel their efforts are not in vain.
Through my interviews with various honors students and my own
personal experience, I realize that this reason is the driving force behind
the lack of participation in the Honors Program. The program needs to
ensure its members that the time and other consequences will be worth
their energy in the long run.
Having effective, committed members is the ultimate goal of a welldeveloped program, as well as creating a more dynamic organization.
Through my examination of the benefits and shortcomings of Southern
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Utah University’s Honors Program, I find that an induction ceremony
would easily fit into the existing structure of the established program.
The members of the program need public recognition that they are part
of something bigger than themselves. An induction ceremony can serve
this purpose as the members can be presented to the school as a
member of the Honors Program. Also, an induction ceremony would be
new to all members, allowing for the rift between the honors community
students and the non-community students to close. If each member starts
off her/his journey in the Honors Program on the same ground, such as
at an induction ceremony, then everyone will be equal, which eliminates
exclusion. By the creation of such a ritual, the members will grow to
accept their membership as students within an honors program and no
longer see this membership as a source of embarrassment. A public
induction ceremony pushes the members towards a sense of pride for
their honors program, developing the beginning steps of commitment
and even belonging.
The initial process of developing an effective induction ceremony
may appear daunting, but using the existing structures of the program
eliminates this issue. Currently, SUU’s Honors Program has the social
activities in place and the tools to create a beneficial induction program
to further bonding opportunities. The induction program could be placed
between the open social and the Charge, as students need some
familiarity with each other before the ceremony and more connections
before they head up the mountain. This placement allows for the
induction program to serve as the transition between the socially
awkward opening social and the in-depth Charge. Additionally, the
mission statement from the Honors Program could be quickly adapted
into an Honors Student Pledge. Simple changes allow for an existing
statement to be applicable to the ceremony in terms of a promise. The
induction ceremony requires a level of commitment from the students, so
the perks do not come without a cost. A pledge or promise forces honors
students to take ownership of their personal obligations to the program.
Without such a promise, students will not realize the need to give to the
program as much, if not more, than what they take from it.
In terms of material gains from the program, the SUU Honors
Program needs to offer students an item that is worth their efforts and
will serve as a means of identification. During the actual induction
ceremony, students need to transition from a group of people into a
collective membership. This act is achieved through a symbol or mark of
inclusion into the program. As the students take the pledge and become
inducted, they need a physical reminder of their promise to the program.
Without such an item, students will not hold themselves personally
accountable towards their commitment. This symbol can be anything
from a pin, ring, or badge to a flower or certificate. However, the item
must be something of value to the members because if the item is a
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throw-away object—such as a t-shirt, drawstring bag, or rubber bracelet—
then it will not carry any significant weight. The item will only serve as a
reminder if the members see this item as a representation of their
membership in the program.
Once the members have been inducted and introduced as a part of
the program, then the true, lasting formations of belonging can occur. If
the SUU Honors Program precedes the Charge with an induction
ceremony, then the Charge can act as an activity of deep bonding among
all members. With the addition of an induction ceremony, this scheduled
activity can now serve as a source of membership development. The
program can include activities where members share their internal
struggles, fears, hopes, and desires to foster a sense of community. The
members within an honors community have similar ambitions and fears,
so using these items as a source of similarity will allow members to form
bonds in a meaningful way. Also, the development of a shared goal will
assist in the formation of a team. During this activity, the Charge should
feature a section where the members are challenged and must rely on
each other. This forced reliance will speed up the foundations of trustbuilding and establish a place of belonging sooner. By using the Charge
as a bonding activity opposed to a social one, the members of the Honors
Program will discover and develop a longer and lasting sense of
belonging.
Moreover, the Charge should be used to reveal a mentorship
program between the new inductees and older honors students. A
mentorship program will help all parties involved feel like they belong.
Members need to feel they are needed within the larger constructs of the
program. Paring an established member with a newer member will allow
for the newer member to receive peer guidance. Students desire support
from their peers, as this advice serves a different purpose than advice
from professors. Additionally, older members occasionally lose their way
in the Honors Program. By requiring them to be a mentor, the older
member’s interest in the program will increase, because s/he must be the
example for another. I believe a mentorship program will further connect
the older members to the younger members and would best be revealed
during the Charge. If the Charge is going to be a time of deeper bonding,
then the newer member would feel more comfortable if s/he has a person
who went through the same struggles. Having a mentorship program
within the larger constructs of the Honors Program will only enrich a
feeling of belonging within new and old members alike.
Overall, Southern Utah University’s Honors Program would greatly
benefit from an induction program, a symbol of inclusion, and a
mentorship program to foster a stronger sense of group cohesion. By
understanding various theories of belonging, I have realized that
members are only willing to put effort into a program if they have a
place, purpose, and particular gains. From this information, I discovered
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that the Honors Program needs to create a community based on
belonging, so members will become more committed to the program
itself. My personal experiences within a study abroad fellowship and a
local sorority have provided me with the insight that this goal is possible
through support and driven members. An induction ritual will provide a
source of common ground as well as cause members to make a promise
to the Honors Program. Without feeling like one belongs, an individual
will never transcend into higher levels of development, making the need
for a closer Honors Program essential. Hopefully, with the development of
these recommendations, Southern Utah University’s Honors Program will
become the perfect home-away-from-home that students, just like me,
desire.
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Cage's Dungeon
by Gage Bradley, Brett Hall, and Sam Troncin
Graceland University

This composition was created as a part of Graceland University’s
MUSC3220: Post Tonal Theory and History course. Throughout the
semester, students in this class study the music of contemporary
composers who create music by expanding, or even ignoring, the
traditional “rules” of Western tonal harmony. At four points during the
semester students are asked to demonstrate their knowledge of musical
concepts and aesthetics by creating works that mirror those of wellknown composers. Cage’s Dungeon was written to represent the “Avant
Garde” portion of the class, in which students examine pieces that
challenge the standard definition of music and musical performance.
https://youtu.be/oaqZpp3HkUs
Cage’s Dungeon specifically refers to the work of the influential
composer, performer, writer, and philosopher, John Cage. More
precisely, his later compositional style which emphasized the use of
chance operations within a musical composition. Cage was highly
influenced by eastern philosophy, Zen Buddhism in particular, and he was
fascinated by the chance operations found in the ancient I Ching text. As
a result, Cage wrote many works that were nothing more than a set of
simple guidelines for the performer to follow, with the outcome of the
process creating the piece. These indeterminate compositions are not so
much about the technical prowess of the performer or composer, or even
about making a profound artistic statement. Instead, Cage’s chance
music creates an opportunity for unique and interesting sounds to
interact with one another in a unique way.
The instructions for Cage’s Dungeon are rather simple, but the
result is a vibrant and interesting piece that showcases the simple beauty
of combining various pitches together. Each performer chooses one
octave on their instrument to perform in. Within that octave, each player
is responsible for using chance operations to assign a number (one
through twelve) to each pitch. Players may use a random number
generator, flip coins, roll dice, or even the simple method of dropping
small pieces of paper onto the instrument and letting them fall where
they may. The individual nature of this method of assigning numbers
means that each performer’s instrument will have a different numerical
sequence to it than their colleagues’.
Prior to the performance the group agrees on the piece’s duration
(in this video, the piece was four minutes in length), and a timer is used
to indicate when the piece has ended. Once the timer is started and the
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piece begins one player rolls two dice onto a table set up in the middle of
all three performers. Both dice are taken from the popular fantasy game
Dungeons & Dragons, and each is assigned a specific role. One of the
dice indicates which pitch will be sounded (numbers one through twelve),
and the other indicates the volume level. Following each roll, the
ensemble strikes the appropriate pitch and lets the sound ring without
interfering with its natural decay. This process is repeated until the timer
indicates that the piece is over.
Each performance of Cage’s Dungeon will be a unique experience
for both the performers and the audience. Some of the resulting
harmonies may be particularly familiar and sonorous, perhaps a major or
minor chord is sounded, while others may be very dissonant and
unsettling. But, much the same way that other conceptual art focuses on
the process by which the piece was created, rather than the aesthetic
features of the actual product, Cage’s Dungeon provides a framework for
exploring sound in a new and creative way.
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Each and Every Minute
by Jacob Boles
Graceland University

This film started as an assignment of creating a film using a piece
of non-diegetic sound. Initially I had a completely different song, as well
as a completely different story planned out for the video. However, on the
day I had scheduled to start filming I came across ab interview with Henri
Cartier-Bresson while doing an assignment for another class. I was so
immediately drawn to his words that only a couple hours before shooting
I decided to throw out my original plan and come up with a brand new
concept using a few segments of the interview as my basis.
https://youtu.be/DRfn8W_X1o8
Going into shooting I knew for certain a few locations that I wanted
to use, but beyond that most of the scenes were improvised. With my
camera I followed around my two actors, who at the time where an actual
couple, and filmed them in a pseudo-documentary style. Most of the
direction in the film was incredibly loose with general instructions like
‘walk over this bridge’ or ‘sit on this bench’. Many of the clips that made
it into the final film were ones where the camera was just rolling and no
directions were given at all.
Visually the film took inspiration from movies like Spike
Jonze’s Her, where the camera sits intimately close and the story is told
primarily through close-ups. Without the use of diegetic sound, the
emotions of the characters needed to be conveyed through body
language and facial expressions and having the camera so close allowed
that to happen in a more effective way.
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The "G" Word
by Ariane Schaffer
American University
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Dollhouse
by Samantha Richardson
University of Alabama

Dolls have been used to reinforce gender roles way before Barbie
became a household name. In 1879, Henrik Isben published A Doll’s
House, a play in which a Norwegian housewife has a groundbreaking
epiphany about how marriage has reduced her life to child’s play. There
has been controversy about the critique of the domesticated housewife as
a concern for women’s rights. Many women enjoy their role as
homemakers, wives, and mothers. However this series, Doll House, was
made as a very personal response to how growing up in poverty and a
small, isolated community can really distort gender identity by
equivalating marriage and success. Where woman lack opportunities in
education and the workplace, obsession with superficial qualities ensue
in pursuit of the financially independent gentleman caller. (I ain’t saying
she a gold digger, but…) Mix financial desperation with social pressures,
superficial media, and our culture’s obsession with porn culture and
misogyny can easily distort the female identity to a life of plastic.
The images are broken up into two different lighting scenarios, day
lit and black light. I had only anticipated using the day lit aesthetic,
however I was really curious to see how the neon paint would translate
under a black light and I was pleasantly surprised to see how disturbing
some the skin textures became. Motifs in this series include obsessions
with superficiality, sexuality, and procreation as a means of solidifying
one’s self-worth and how these obsessions are passed down the maternal
line. Important symbols include the chain, which represents
domestication or imprisonment, the skull, which represents the death of
independence, and the gilded angel, which represents purity or
innocence, whether real or perceived. Gold is used to represent
glorification and materialism. For example in the piece, Doll House, gold
pets, trophies, and coins all lose worth after the death of individuality and
self-worth. So far the response I have gotten to these images has been
quite strong. People are disturbed by them in the same ways many
women feel disturbed by the phony expectations of their culture.
http://www.samanthasrichardson.com/dolls/
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"My Paintings Would Be No
Different than a Picture in a
Biology Textbook"
by Andi Kur
University of Tennessee at Chattanooga

Figure 1
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Figure 2

Figure 3
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Figure 4

Figure 5
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Figure 6

Figure 7

I find that there are innate balances in life, universal dichotomies
that permeate our understanding of the world. My paintings are about a
duality such as this that exists between art and science. We are told from
youth that these subjects are poles in constant strain, as miscible as oil in
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water. I spent thirteen years in school believing that I must choose
between the two, that it is unnecessary to carry both with me. Drawn
between a distinct love of each, I realized how vehemently I disagreed.
Everything: every rock to every tree to every person is suspended
between the two and therefore requires both to be fully understood.
There is science behind the pattern of a Barred owl's mating call,
each note shaped by years of evolution's silent influence, known to us
only by what we can hear. And there is art too, as the patterns become
rhythms and the rhythms become dialects that are echoed through
generations of owls, a steady symphony performed for the still of
night. There science in the way the Atlas moth's wings have evolved to
mimic the appearance of the head of a cobra in attempt to better its
survival, a process that has taken thousands of years of chance mutation
and natural selection to procure. And there is art here too, such as in the
perfect symmetry and intricate coloring of the moth's wings, each
seemingly hand painted by Mother Nature herself.
There is science in the way that the Pacific Sea Nettle uses light
sensing organs to migrate each day from light, sunlit surface water to the
dark depths of the ocean. And there is art too, in the way this light
reflects and illuminates their gelatinous bodies, turning each into more of
an ethereal floating lantern than organism.
Each perspective gives the other a significance beyond their own
parameters. Once you study the minute details of an ecosystem and map
the cohesion with which all of its components exist, if you do not stop to
admire the beauty of this complexly balanced cohesion, your charts and
graphs will lack significance to the reality of that ecosystem's existence.
And, if you were to paint a landscape of that same ecosystem but never
understand the complex patterns and relationships that function beneath
your composition, then while you may have a pretty painting, its
significance will forever be confined to the parameters of your canvas.
Ultimately, this is the goal behind my paintings, to coax the
audience to go through this process of having to employ both art and
science in order to find the significance of each piece. If someone were to
look at them with only a scientific mindset, my paintings would be no
different than a picture in a biology textbook captioned by its species
description. Conversely, if someone were to look at my work with only an
artistic mind, each painting becomes merely a pretty picture of an animal
with no purposeful symbols available to provide deeper meaning. If I have
succeeded in my goal as an artist, an application of both art and science
will give each painting a significance greater than the sum of their
individual components, and unless the viewer allows him or herself to use
both in combination, they will miss why my paintings hold any
significance at all.
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Of Love and Other Ills
by Enrique Quezada
Union College

All went as it had for fifteen years in the Rivera González household
until the day Matilde saw José Juan coming home from school with vomit
on his lips, his skin so pale she thought he was a ghost. Matilde
hesitated, but decided to open the door after concluding that, if that
pallid personage who resembled her aunt Catalina—God bless her soul—
was a messenger of death, she wouldn’t put up resistance. She was ready
to bid farewell.
No one had seen her so determined since she yelled at her
husband in the consulting room of Dr. Guardado demanding that they
perform a caesarean section because suffering didn’t suit her. What
embarrassment José Ignacio felt passing through the waiting room where
other patients and families pretended not to hear anything, hiding behind
gossip magazines and old newspapers. That was Matilde.
“José Juan, what happened to you?” she asked.
“Leave the kid alone.” Doña Juana, her mother-in-law, appeared
from behind. Looking at Matilde she said, “What happened to you?” She
patted José Juan on the back as he slogged inside. Doña Juana was a
hunchback.
José Juan had walked a few meters when doña Juana sighed. “Must
be the maladies of love.”
Still recovering from the shock, Matilde stared at her. Superstitious
old woman. She went to the kitchen and grabbed some Valerian herbs to
calm herself.
“Just look at that pale skin and chapped lips. Next it’ll be insomnia
and diarrhea.” The prophetic tone in her voice made the house tremble
and think about the sleepless nights to come.
The news of José Juan’s sickness spread over the town in less than
a couple hours. That’s how it works in Bagojo, a town of 433 people.
***
Bagojo Colectivo is an ejido located near the coastline of the Gulf
of California. Just beside it stands Olas Altas. In the times of the Rivera
González the inhabitants had not yet agreed where Bagojo ended and
Olas Altas started. To make matters more interesting, when it was time to
decide if Pacífico Brewery, Corona, or Mexicali Brewery would sponsor the
local improvement committee, the men tried settling the dispute through
fistfights while the women resorted to airing each other’s dirty laundry in
public. As the saying goes, “Pueblo chico, infierno grande (“Little town,
big hell”). Out of this mess, three smaller neighborhoods with equally
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ridiculous names emerged: Perro Muerto, La Vida Nueva, and La
Cuchilla—the latter on the other side of the road.
“These divisions are plain bullshit,” my dad would say in every
committee meeting. Everyone knew he was right, but they were too proud
to admit it.
“Your beer is bullshit,” a man replied once, followed by a sequence
of obscenities. You see, in this town good arguments were as abundant
as paved roads, social graces were an unseen trait, and superstition was
the daily bread.
This is a peculiar yet common town. This is the town of the Rivera
Gonzálezes.
***
“Tell me about her,” doña Juana commanded José Juan, hoping that
talking about his beloved would help him recover.
He didn’t reply—he hadn’t spoken in two days.
In accordance with doña Juana’s foretelling gifts, José Juan didn’t
sleep. Matilde said, “It’s just food poisoning.”
When the vomiting continued and the diarrhea began, doña Juana
replied, “You must have never loved.” José Juan blinked every five
seconds, his eyes directed at the ceiling. By the third day, the blinks came
at ten-second intervals. Still no sleep. Dark skin surrounded his tired eyes
and contrasted with the pale, sickly skin of his face and body.
“Dr. Guardado is on his way,” said José Ignacio. Matilde, doña
Juana, and he sat in the living room watching TV. “He said it would take
him about ten minutes.”
Doña Juana shook her head. “That man doesn’t know a thing about
the maladies of love.”
“Can you please stop your goddamn nonsense?” Matilde’s patience
was gone. “Let’s just wait for the doctor.”
The next minutes brought more urgency as José Juan could not
keep the breakfast down and he defecated right on the bed. When Dr.
Guardado arrived he thought, It smells like shit in here.
“How are y’all doing? I hope I didn’t make you wait long. Is he in
the room back there?”
José Ignacio nodded and walked Dr. Guardado to the back of the
house. The doctor took out his stethoscope and asked José Juan for some
deep breaths. He delivered them with the little strength he had. Then the
doctor checked eyes, ears, and throat.
Dr. Guardado returned to the living room. “For now, give him some
Bismosal for the diarrhea. It is important that he gets enough fluids.
Between meals, make him drink small amounts of fruit juice without pulp
and, if you have any, prepare some tea with honey at night. You know
where to find me if anything happens. I’ll be back in two days to check on
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him. Oh, and . . . clean him up.”
When the doctor left, Matilde turned to José Ignacio and said,
“Hurry, go get the medicine! We don’t want him to die on us.”
“Nobody dies from love. ‘Lovesickness hurts, but doesn’t kill,’”
Doña Juana said from her rocking chair.
Desperation took hold of Matilde as it did every other day since she
experienced the early signs of pregnancy. “Shut the fuck up. We don’t
care about your damned superstitions. Keep them to yourself.” The
matter was settled and José Ignacio walked out. Vieja pendeja, she
thought.
That night José Juan spoke and his skin recovered some of its
color. Matilde brought him chicken broth, which he finished with two
gulps and asked for more.
“How are you feeling?” she said with an affection seldom seen.
“Fine.”
The next day when Matilde came into José Juan’s room, she found
him in his uniform with his backpack over his left shoulder.
A puzzled look crossed her face. “Where do you think you’re
going?”
“To school,” he said and passed her by and off he went.
Hours later when Matilde saw the ghostly figure she knew it was
her son. He came in and went straight to his room without responding to
any of the questions his mother asked. Now what? she thought as José
Juan moved with such fluidity anyone, except Matilde, would say he was
floating. It’s okay. The doctor will come back tomorrow.
Later that day, however, his skin looked as pale as aunt Catalina’s
did in the coffin and his mouth was so dry that doña Juana had to pour
water into it every ten seconds. By the time Dr. Guardado arrived early the
next day, José Juan could not pass any food or liquids. Quickly, with the
help of doña Juana and Matilde, the doctor moved the patient in his car
and drove to Ahome, the closest city. José Juan spent two days at the
Hospital General where the doctors could not figure out what was wrong.
Some said it looked an awful lot like cholera, but the known remedies
didn’t have any effect. When they administered Suero Oral, José Juan’s
color returned, but faded as soon as the electrolyte solution ran out. The
hospital administration decided to transfer José Juan to a better-equipped
branch in Los Mochis.
During this time, Matilde found a piece of paper in José Juan’s
uniform pants while she tried to remove the vomit stains from that fateful
day that he had puked on the Rivera Gonzalezes. The paper had once
been sweaty, but apart from the wrinkles and the slightly smeared ink,
the declaration of an insatiable desire prevailed. With graceful cursive
writing, as graceful as a 14-year-old boy’s handwriting can be, José Juan
revealed his romantic interest, starting timidly and concluding with such
sexual remarks it made Matilde feel prudish. It did not take her long to
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realize the object of his affections was his Spanish teacher Amelia.
The story about José Juan’s crush quickly spread over Bagojo and
Olas Altas. Matilde confided in her comadre Francisca and made her
promise not to tell anyone. Francisca then informed a trusted friend, who
in turn shared the story with some equally trustworthy women until the
matter became the primary subject of gossip at the grocery store. Oh, the
magic of a small town!
When the Rivera Gonzálezes decided to bring José Juan back home,
everyone offered Matilde advice as to what else she could try. Following a
recommendation, she called Marina, the local fortuneteller, who could
only express her condolences. “His spirit wants to go,” she said. Finally
giving in to the idea that José Juan was afflicted with the maladies of love,
she took him to the teibol to get a lap dance, expecting it to bring life
back to him—or at least to a part of him. Not even the prostitute she
hired could inspire him. The dead have more to hope for, the townsfolk
thought.
After two months, José Juan’s body gave up. No one knew the
cause of his sickness, but the symptoms killed him. Many bought surgical
masks in case bacteria flourished. Doña Juana laughed at them; she
claimed the bacteria was love and said that it had proven to be fatal after
all.
Thanks to doña Juana, José Juan’s epitaph read, “This one here died
of love.”
***
A few days after his last breath, José Juan walked to school.
Everyone turned as the door opened. José Juan entered and sat at an
empty desk in the back. Ms. Amelia stared at him for a second but
continued her lesson. After the students left and as she turned the lights
off, she looked at him once more. He would not leave.
Every day José Juan sat on a desk and wrote love letters for Ms.
Amelia. There’s nothing to lose, he thought. He handed in the ones he
deemed appropriate for her to read during recess and at the end of the
day, but she wouldn’t reply. José Juan moved from copying Jaime Sabines’
Me tienes en tus manos and Octavio Paz’s Los novios to writing original
sonnets and free verse poems. On many occasions, at least in his early
drafts, Neruda dominated his romantic endeavors. The Twenty Love
Poems and a Song of Despair provided him great material to borrow
from. Soon a poetry collection sat on Ms. Amelia’s desk.
In June, before the school year ended, he turned in a daring note.
With the umpteenth confession of love, José Juan described Ms. Amelia’s
long black hair and her mesmeric smile. He followed her slim figure from
her firm yet delicate calves to her big brown eyes. In a moment of
desperation he mentioned his yearning to press his head upon her small,
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pointed breasts. His pubescent passion turned into a desire to touch and
kiss her neck and torso and move down to her legs and feet. The light
brown color of her skin awoke his most primitive desires. It made him
feel like an animal. But he dared not to mention her intimate parts; he
dared not even think about their name. After all, she was a señorita and
twelve years his senior.
One day, the principal called Father Artemio to convince José Juan
to return to his grave. As he stepped in, Father Artemio took out a piece
of paper and read, “Holy Mother of God, Holy Virgin of virgins, all holy
angels and archangels, all holy orders of blessed spirits, all holy apostles
and evangelists, all holy martyrs, intercede for us.” His hands shook as he
skipped several paragraphs. Without knowledge on how to deal with
ghosts, he tried an exorcism prayer. “Let the enemy’s iniquity have no
power over him, let it do no harm.
“I command you, unclean spirit, whoever you are, tell me the day
and hour of your departure. I command you to leave and return to your
hellish dwelling; you shall not harm in any way this creature or any
bystander.” He crossed himself. “Amen.”
“With all due respect, Father. I’ll stay. You have to allow me that.”
Years passed. José Juan went through all the books in the
classroom library. He read the classics—Homer’s Iliad and Odyssey, Jane
Austen’s Pride and Prejudice, Charles Dickens’ A Tale of Two Cities, and
Miguel de Cervantes’ Don Quixote. Dostoyevsky’s The Brothers
Karamazov and Tolstoy’s War and Peace represented his one semester
study of Russian literature. As expected, he studied the Mexican
literature from Sor Juana Inés de la Cruz’s poetry to Carlos Fuentes’
novels. He became fond of Juan Rulfo’s Pedro Páramo and the short story
collection El Llano en llamas. Through Gabriel García Márquez, he became
convinced of the magic of the Spanish language and its poetic
superiority. Just as it had happened with poetry, José Juan started to
experiment with fiction in short story form. “I started living after I died,”
he told himself. On a piece of paper he wrote, “Wisdom comes to us when
it can no longer do any good,” and knew how right García Márquez had
been.
Ms. Amelia dated five men during this time, but none of them
stayed when she told them, “I’m saving myself for marriage.”
“I don’t beg anyone,” one said.
Another replied, “You’re not even that hot.”
Over and over again her mother told her, “Men don’t want an
independent woman, Amelia.”
The last suitor, Mr. Villaseñor, almost convinced Amelia to marry
him, and she would have done it had her father not discovered that Mr.
Villaseñor had a wife in Guadalajara and was engaged to another woman
in La Vida Nueva. The maladies of love lasted about a month, and once
recovered from them she vowed not to marry in this life and wait for
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death to settle the matter. Her mother made Amelia wear a silver
hummingbird around her neck, she said, to attract lovers and good
fortune. But after a while, when she had lost all hope of marrying her to a
good prospect, the mother would go around town repeating, “You know
what they say, ‘Better unwed than badly wed.’”
She had to admit, José Juan kept her alive. The thought of even
appreciating his attentions seemed disturbing at first, but after six years
it felt so normal that she began to enjoy it. Of course she would not
admit to feeling anything special, although the fluttery feeling in her
stomach whenever she met his gaze felt like a never-ending butterfly
migration. She resumed her poetry writing and sent thank you notes that
later turned into love letters. However, they did not talk. Amelia’s mother
told her not to converse with ghosts “because they’re not the talker type.”
Indeed, José Juan had not uttered one word since his death. Even when
his parents came to visit him on the Day of the Dead, he would sit there
eating his pozole de res while Matilde went on and on about recent
events like doña Juana’s death. She had walked up to the roof to move
the TV antenna so she could watch her telenovela, tripped on a cable, and
fell hard to the ground. In a week she was back up saying she had never
felt as agile and wanted surgery on her hunchback so she’d look like the
maiden she was inside. The operation failed and she bled out. José Juan
only sighed.
On March 13, as she was leaving the classroom, Ms. Amelia stared
at her teenage lover and mouthed, Soon. She didn’t know her silent cry
foreshadowed their approaching reunion. Ms. Amelia read one of José
Juan’s poems as she walked through the hallways and through the gate.
Turning her head left and right, she began crossing the road to her home
in La Cuchilla.
If I could say all I think and feel and tried to write it as a poem, it
would be the worst one, Ms. Amelia recited the poem by memory when a
bus drove up the small hill onto the two-lane blacktop. The driver looked
at the rearview and felt a little bump on the road. He stopped to look out
the window and saw a mass of people, mostly women, forming behind
the bus.
Soon, she’d said. As if enjoying the pain, a smile formed on Ms.
Amelia’s face. Soon, soon we’ll be together. The 32-year-old teacher’s
body lay on the road. Two broken ribs, a dislocated leg, a pool of blood,
and a smile with radiant eyes.
Her ghost stood and walked back to Bagojo with a serene look. The
small crowd followed her with their eyes and saw her pass through the
school’s gate. She must have loved her job, they thought as they left the
scene ready to tell their husbands all about the accident.
Amelia stood in front of classroom 12 and closed her eyes. The day
had finally come. Before turning the doorknob, she grabbed her breasts
to make sure she was herself. To know this was real.
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José Juan slept on his left side with his back turned to the door. She
tiptoed and knelt beside him.
“José Juan,” she whispered in his ear.
Slowly, he rolled over on his back and looked at her with an
intensity matched only by their thirst for each other. She began to
unbutton her blouse and he could see the flesh colored bra that covered
the mountains he was ready to explore. He saw her bare shoulders and
could barely contain the longing to touch her. Amelia clutched his hand
and sensed his confusion.
“It’s me. I’m here,” she said and guided his hand to her breasts.
The overflowing hormones, the anticipated encounter, could not be
expressed by anything less than the exploration of a new world. That
night they traveled to the jungle where José Juan lost himself in the
waters of Amelia’s lips and the rivers of her hips. They embarked on a
journey to the unknown with pleasure as their compass. They traveled
east and west, north and south, until ecstasy invaded their whole beings.
The gap between heaven and hell became smaller; they could be citizens
of both provinces. Lying naked on the floor, their bodies covered in
sweat, they looked at the vast sky and knew this was the beginning of
their odyssey.
The next day, the school’s principal came into the classroom to
substitute for Amelia and found her and José Juan on the floor naked, his
head resting on Amelia’s stomach. The principal ran back to her office
and called the police.
“I only know how to deal with the living,” said Officer Romero. “Let
me call Father Artemio. He might know what do to.”
Reluctantly, they both appeared at the school and, after crossing
themselves as good Catholics do, entered the classroom. José Juan and
Amelia had put on their underwear.
“Who knew ghosts were so randy,” said Romero.
Father Artemio, badly aged by the nonsense he dealt with every
day, sat down near them and said, “Children, you have to understand.
The community will be disturbed by your presence. Can you go
somewhere else where you will be undisturbed and our parishioners
won’t live in fear?”
“We won’t disturb anyone, Father. Just let us be here,” said Amelia.
Father Artemio felt powerless. To be at peace with himself,
although void of conviction, he repeated the same prayer he recited to
José Juan six years before. The priest withdrew from the room relieved
that his duty was over.
Aware of how useless pleading with José Juan and Amelia proved,
Officer Romero ordered the closing of classroom 12. With wooden strips,
they drew a veil over the windows and doors. Posted on the door, a sign
read, “NOTICE of CLOSURE.” The literature class was moved to room 15
and room 12 would, little by little, be forgotten. Over the next few years,
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some children came home telling their mothers they heard noises in the
mysterious room. “Mind your own business, kids,” the mothers would
reply. Since then, a few adventurous youngsters have tried to enter the
classroom yearning to be the first to reveal the mystery of the lovers. The
school is now abandoned, but kids still play soccer there and some
teenage couples break in to enjoy a quick getaway.
Some say they still hear José Juan and Amelia making love. Others
deny the story ever happened and go on to say the closest they came to
fulfilling their love was being buried next to each other.
What do I think? you ask. I say we should leave the dead to
themselves.
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Symptoms of the Virus
by Emily Haase
University of Maryland, College Park

SYMPTOMS OF THE VIRUS BY DR. HENRY ESQUIRE III MD
CHRONOLOGICAL ORDER
1.
Severe hunger, often voicing their distress.
2.
Chronic moodiness, confusion, sullenness.
3.
Irritability, otherwise emotionally unstable. Paranoia.
4.
Homicidal tendencies – full takeover of the disease. Handle
with caution.
I was pondering whether scratching five (zombification?) or perhaps
a two-and-a-half (insomnia, only affecting a portion of those affected?)
into the dirt was necessary before Travis made my decision. He didn’t
mean to do it, of course, but he stomped across the list anyway,
destroying it. He didn’t even stop to say sorry, so he must not even have
noticed.
Abigail, the red-headed woman who had picked me and Travis up,
did. She looked at me with sympathy and put a hand on my back.
Twofold purpose – asking me to keep moving, and providing comfort.
Efficient. I liked Abigail.
“What were you doing, Henry?” she asked kindly as we walked, and I
dropped the stick I’d been drawing with. Travis was up a little way further
arguing with Abigail’s husband – Benjy to her, Benjamin to me, and Ben
to everyone else.
“Making a list of symptoms of the zombification virus. Like, Stage
1, Stage 2, Stage 3 … except I don’t know what to say about how it’s
spread, which is probably what’s most important. Through the air, d’you
think?”
Abigail let out a laugh, and shook her head. Don’t know why; it was
too serious a situation for that. “No, no, probably not through the air.
Otherwise we’d all be infected, wouldn’t we?”
“Water, then?”
“Maybe rats.”
We bickered amicably a little while longer, although her
assumptions grew more and more ridiculous as time went on. No wonder
about that. We were all hungry, and tired. It’d been a long day.
Nobody thought of it like I did, but I knew what was what, you
know. Before the virus outbreak, I’d been into zombie things, and they all
started like this – with people too concerned for their survival to really
worry about investigating the virus. But we have to figure things out in
order to know what they are, and then we know how to treat them, right?
When the world had collapsed into chaos, nobody knew about the
virus, at first. It was silly. How could they not know? What else would
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explain those half-human things walking around? People were blind, even
in the apocalypse, I decided.
But, I found Abigail and Benjamin, and then we had picked up
Travis just a few weeks ago. Travis liked to wear overalls, exclusively, and
he looked a little bit like someone had just stuffed a bunch of straw into
them and decided that was good enough to make a man.
“Up here,” Benjamin, who liked to use as few words as possible,
called out. A building was up ahead, dilapidated and falling apart, but
with roof and therefore with security. “For the night.”
“Thank God,” the overall-man answered, trudging alongside
Benjamin. As if agreeing with his religion and his words, my stomach
rumbled in agreement with him. Hopefully Abigail had food. She’d been
put in charge of such things, not because she was a woman, but because
she’d been a chef before everything had started. “If we were going to
walk much longer, I was going to just have Henry carry me. Whaddaya
say, champ? Nah, I’d probably crush you, kiddo.”
Of course, it might’ve been ‘chump’. Travis mumbled constantly.
“Maybe we’ll find some paper for you, huh? So you could write the
symptoms for the virus down,” Abigail told me, giving a conspiratorial
wink. Benjamin slowed so he could walk with an arm around her, and
Travis gagged a little in disgust. He was generally grumpy, but he was
good at a few things, probably.
Setting up for the night wasn’t difficult. Although my primary focus
was on identifying (and somehow ending) the disease, one had to be
focused with day-to-day life. Food. Water. Maslow’s Pyramid, from the
base up.
We each had our own little cots, making a small ‘Y’ in front of the
fire – Abigail and Benjamin in one cot, me in one, Travis tossing and
turning in another.
We had eaten a small lunch (dinner?) of canned beans, which Travis
spent most of his time complaining about how he didn’t like them even
before the world had gone to shit (mumble). Paired with a bit of purified
water, though, and it was enough to stop all of our stomachs from
grumbling for the night.
TREATMENT 1 – ADEQUATE FOOD SUPPLY SLOWS/COMPLETELY
STOPS THE SPREAD OF THE VIRUS. STARVATION ACCELERATES.
With lack of paper, I was forced to keep all of my notes on the virus
in my head. It wasn’t really very difficult, because of how little we knew.
Past symptom four, people … left. Ran off into the night. Or we had to kill
them. Not we, personally – the thought of Abigail with a bloody axe was
morbidly amusing, in a ‘murderous chef’ sort of way. But we’d heard
stories on the road.
Abigail and Benjamin had disappeared to plan where we were
going. We weren’t so idiotic to think that there was some utopia, some
place where everything would be magically okay. But there were definitely

Journal of Undergraduate Research and Creative Activity, Vol. I | 37

Symptoms of the Virus

places, out there, that were a little bit better than others. Abigail was
pretty good at finding out where they were. Or at least, she’d been good
so far.
Nobody had really talked during dinner, but Travis had been
remarkably silent. He was sitting on his cot, fiddling with something in
his hands. A Rubik’s Cube?
“Where’d you get that?” I asked curiously, sitting cross-legged on
my cot. They’d found no paper, but a glossary of medical terms. Perhaps
I could get a bit more specific. The book was sitting in my lap, opened to
a random page in the F’s.
Travis just let out an unintelligible mumble and hid the toy
underneath his cot, although the square outline was still clearly visible.
So much for that conversation.
“We’ll be heading East,” Abigail announced, and Benjamin echoed
the last word with her. They were both holding the map in their hands,
showing to Travis and I a few black lines that would indicate our
movements. “We’ve been thinking rural towns, and – well, Benjy and I
went on a vacation here, and it’s really quite small. Doubt they were hit
as hard.”
“But what if we meet people infected with the virus on the way?
Aren’t they going to be out on the roads?” At first, Abigail’s eyes snapped
to me as if she thought I had said the words, but they had come out,
instead, from Travis’ mouth. For a second, I was filled with pride – finally,
god, someone was taking this virus seriously.
Abigail and Benjamin exchanged a look before nodding to one
another. “No, no, we … it should be fine. But it is going to be a long, and
– ahem, dangerous walk tomorrow, so we should really get our sleep.
Henry, you wake up before all of us, so make sure Travis doesn’t
oversleep again.”
“’I don’t oversleep!” Travis protested with a little more force than
what was truly necessary.
Another exchanged look from the lovebirds. Travis scowled on his
cot, his denim overalls wrinkling a little in the front, before he curled up
sideways. One bony hand darted forward for the Rubik’s Cube, clickclacking as he curled up on his side.
It was an impromptu way to end the night, but none of us needed
very much convincing to sleep.
TREATMENT 2 – SOCIAL INTERACTION SLOWS THE SPREAD OF THE
VIRUS
Even if these people were strange, and weird. Surely it helped. We
all looked out for one another. Travis had been a mechanic. One time,
we’d found a working car and Travis had been the guy to get it working.
That had been the happiest I’d ever seen him, really. Even Benjamin had
cracked a smile at it with him.
I fell asleep quickly, brought on more by exhaustion than lack of
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things to think.
And just as quickly, I woke. Some time had evidently passed, but all
I could really hear (and what was probably the reason for me waking up)
was the furious click-clack-click-clack of the Rubik’s Cube.
And later, Benjamin and Abigail’s voices whisper-arguing in the
next room.
“Gone on long enough, Gail, we have to tell him, this isn’t any sort
of game to Henry anymore.”
Click-clack-click-clack-click.
“Ben, it’s just that – well, God, it’s like Santa Claus, isn’t it, it gives
him some sort of closure, some sort of explanation – “
Click-clack-click-clack-click.
“Abigail, Travis is buying into it, now. Travis. We can’t keep on …
this is ridiculous! And it could turn dangerous.”
Pause.
“Dangerous how? Let the ten year old believe that there’s some sort
of zombie virus around – what could it possibly do to him? Besides, do
you want to explain to Henry that there was an economic collapse- “
“What, that sometimes people are just terrible?”
“That’s one word for them, Benjy.”
“Tell him. And tell Travis, for that matter. He’s an adult; we can’t
have him compromised the way he is.”
Click. Clack. Click. Clack.
There was a sharp intake of breath, as if Abigail wanted to say
something. But before she could, there was a sudden, loud absence of
noise from Travis – he’d stopped playing with the Rubik’s Cube. It’d
fallen from his hands.
I suppose the news should really have been more of a shock to me,
but I had heard it groggily. I wasn’t even entirely sure it wasn’t a dream.
It was certainly the most I’d ever heard Benjamin speak, which didn’t look
very good for the reality category.
Treatment 3 – A PROPER AMOUNT OF SLEEP SLOWS ...
I was out before I could form the end of the statement.
The 2nd time I woke up, the light was streaming in through the
window. I was used to being the first to wake up, and so took my sweet
time about it. I glanced around to the others – there was Benjamin and
Abigail, holding one another (how sweet), and Travis -Or, rather, Travis’ cot.
Travis never got up early. What had happened? I stood and tried to
listen. The morning was quiet, which I generally enjoyed. During the road
trips, we thought that silence was a bad thing – silence left people alone
to their thoughts, and nobody wanted that. You heard stories on the road
about people being left to their thoughts for too long. Like the virus.
“Travis?” I called out hesitantly, pulling on a shirt and crossing the
floor. It creaked in the worst way. Where had Travis gone? Usually it was
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such an effort getting him to do anything.
Maybe in the next room? I crossed the threshold, letting my fingers
trace over the gray, rotted wood. As soon as my left foot went over the
threshold, a hand snatched me backward.
And, a half a second after, a knife.
Understandably, I yelped a little in fear. It came out several notes
higher than I thought I could possibly go.
“T-Travis!?” I stuttered into his ear, struggling against him. I was
fairly certain that I got some sort of cut from the sharp buttons on his
overalls, but I could hardly feel the pain. Where had he gotten that knife?
Abigail and Benjamin stuttered awake in a hurry, both scrambling
out from their cot and rushing over. At that moment, Travis had taken the
kindness to make me stumble a few inches forward into the room where
we’d been sleeping. Frankly, it was a wonder that my knees even worked.
Travis certainly wasn’t taking any liberties, moving forward. The rough
texture of the knife handle brushed against my neck for a second.
It was when I saw the fear in their eyes – the abject, horrified fear –
that I understood.
Obvious. Certain. Clear.
Travis was infected by the virus.
Obvious Stage Four, although it had gone a bit more than just a
homicidal urge, at that point. It struck me that I was in definite danger of
the virus spreading – after all, maybe it spread through skin-to-skin
contact. Maybe it spread through breath. Whatever, I had to get out now.
I struggled against the knife, but Travis had always been strong. He
adjusted his grip around the handle and held it tighter. I couldn’t get in a
full breath.
“Travis,” Abigail started, putting out a hand as if I could take it.
“What is this all for? Come on, let Henry go, he’s not done anything. He’s
just a boy, just …” Her voice was light, thin. “He’s not done anything.”
Travis’ voice barked. “I’ll infect him, Abigail, I swear I will! We can’t
keep going on like this – we have to go west! West!”
“Why west?” Benjamin, now, his voice low. But he also had a hand
outstretched towards me, and his hand was shaking more than Abigail’s.
A clear sheen of sweat coated his face.
“Don’t you know? West is where everything ends. We have to end
this. End the virus. End everything.”
“There is no virus! God, Travis, you know there’s no virus. There
was never a virus; there was just … people. You’re absolutely insane,”
Abigail took a step forward, and the knife dug into my throat a bit. Before
my mind stopped, I was vaguely aware of Benjamin running out of the
room.
I didn’t feel it, but there must’ve been blood. I hadn’t been wearing
a red shirt.
There was no virus. I was awake.
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Oh.
Everything seemed to move very slow, after that. It felt like my
entire world just inched along. I felt stupid, at first. I’d been acting like a
kid. No virus. Of course there wasn’t. I’d just been watching too many
movies. Mimesis. Referent. Benjamin ran out of the room, and I hardly
noticed. How long had they been humoring me? Travis let out a growl –
that I heard – and he said words – that, I didn’t. Everything I’d been
working on. Nothing serious, but … all the files that I kept in my head.
Useless. Stupid.
“Benjy, there’s no call for that –“ Abigail started out, and I turned to
see Benjamin.
The man had run in with something small and black in his hand. It
was shiny and worn. I’d seen Benjamin take it out of his bag before, and
polish it. Abigail would say that they weren’t hunters, or monsters, and
there was no call to get that out and scare the poor thing. Benjamin
would say that emergencies called for emergencies, but put it away with
an apologetic look and grasp of his wife’s hand.
Was it an emergency, now? There were certainly alarm bells going
off in my head. I felt dizzy.
It was the gunshot that restarted my heart. I blinked wildly at
Abigail and Benjamin, and suddenly I was breathing again. Travis had
jerked backward and stopped grabbing me, hitting his back up against
the wall. His wide, gray eyes darted in between us. Slowly, he started to
slide down, incredibly unwillingly – and then all at once, hitting the floor
face-down with a thud. Something splintered, a floor below. A few red
paint chips fell from the ceiling and, delicately, settled in Travis’ hair.
The blue overalls didn’t stain purple. Huh.
That was all I could think for a few seconds, before turning around
to the others. Benjamin had stowed his gun back against his hip, and
Abigail ran to run a thumb over my neck. “No, no, it’s not bad – are you
okay, Henry, honey?”
“I – uh, yeah. I’m fine. It’s – yeah, it’s fine.” I stuttered out, shaking
my head.
“Got to go. It’s –“
“For God’s sake, Benjy, won’t you just give us a second to – “
“No. No, it’s fine. I’m fine, I can go.” I reached down for my bag and
threw it over my shoulder, looking at Travis’ unused cot. The Rubik’s
Cube was on the edge of it. Uneasily, I looked up at the others – should
we? Is that what –
“We might need it.” Benjamin stated, going over and starting to roll
Travis’ cot up. He seemed sadder than usual, moving slower. There was
also a barely-concealed frustration in his movements. Not guilt – maybe
not yet. But frustration, maybe. Abigail put a hand on his back.
No virus. I brushed my shirt off. I wouldn’t be wasting paper then.
I adjusted the bag around my shoulders and glanced out the window –
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most of the buildings were still standing; the apocalypse hadn’t been that
long ago. But there was an eerie, supernatural sense of quiet about
everything that was fit to drive me crazy already. Rural was best, indeed.
I had to think about things.
“Yeah,” I said off-handedly, turning back. “We might.”
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Godspeed
by Noah Rucker
University of Florida

March 18th, 1944
The sea is more restless of late, here overlooking the Pacific. It
bashes against the bluffs with some prodigious strength of nature,
milling away at the ancient rock outcroppings that have stood sturdy for
so long. One can’t help but be impressed by the ocean’s fury, yet I feel
loathe to liken such enigmatic capabilities to that of nature. More seems
at work here than that.
A rather morbid note with which to begin this letter, and at the end
I fear you’ll wish your eyes never to have met its contents. I’ll let you
judge whether my plight is worth your time as I lay my situation to bear.
In a fortnight from now, the beating of my heart will be called into
question, and my mind is intrinsically tethered to this fact. The invasion
begins April 1st, and a gruesome spectacle it is sure to be. Though I’ve
no desire to berate the generals in charge or the soldiers around me;
those letters of malevolence and discontent I’ll leave to the angry throbs
of fathers and sons holding rifles, still too young or too unwilling to
comprehend the circumstances in which they are now so entangled. I’ll
leave their stories alone, as I’m sure they will be heard in due time. But
what I wish to convey is something more than the violence of the youth
and the brainwashing of the committed.
To make this connection, I ask you to bring yourself to the sea, the
current vantage point from which I write. A sea breeze blows heavy with
the scent of salt, and a great bluff looms overhead. The sun is setting in
the distance, beautiful orange and red streaks patching their way like
veins through the clouds. The water itself is a brilliant blue-green,
clusters of foam clinging to the rocks and pebbles of the beach. As
picturesque a scene as I’ve ever been privy to, but it all falls short when
thoughts of the future consume the mind. Will I receive the chance to
ever witness such a spectacle again, or will I be rendered a figment of
black, of sorrow, of a list that’s printed for all to one day see, honoring
the daily struggles of each individual in this war by the mere pairing of
letters that constitute a name? No doubt these letters would be dignified,
and whatever audience left to view them moved in some way by their
sheer magnitude. But does it really matter that the strangers of the future
remember a single name, lost from context aside so many others? Will
they ponder on the issues, the lives, the mundane, ordinary actions of
each individual, or will they view this entire monolith as more the
fragment of a blighted past, of horrors unknown to them and therefore
impossible to wholly relate? Will history repeat itself as it has done so
many times before, with future soldiers scrawling these same sorts of
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letters on the eve of battle to throw to the sea, hoping for someone to
find and understand their plight?
I may wish it otherwise, but I fear history will always foreshadow
the future. But if human nature is doomed from the advent, why bother to
articulate this letter even now? Why not just grudgingly accept my fate
before the eternal Footman holds my coat, snickers, and lets fall his
scythe? Why go to such lengths trying to impart some meaning or
message to ones I’ll never know? There must be some wishful longing I
harbor that clings to the hope of others’ futures not being rutted in the
same deep groove as mine.
But I catch myself rambling. Surely you have grown bored with this
meandering and all its tedious intertwining of words and prancing about
the point, just wishing to be done with it so you might attend to the
cocktail you left in the adjoining room. Yet I know I still hold sway over
you. There is not one whose life is such that they would not finish a letter
found floating in a bottle at sea, and perhaps this is my point.
Whoever may be reading this, wherever you may be, whatever year
in history is scrawled across your calendar, you have the need to
understand a fragment of the past that is just another piece in the
Unfinishable Puzzle. And that need, that desire to explain or to
understand – that is what drives us all. We are beings of curiosity and
discovery, sated only by our endings. If we but— ahh, alas! The bell
signaling my end of leave echoes in the distance. My time is cut short,
even now. Yet, perhaps it is better this way. More fitting that my words be
curtailed before their inadequacy is wholly realized. As such, I bid thee
adieu. I will perform my duty, for however long it is bid to last. Godspeed,
my friend.
Andrew M. Wellington,
Frontline soldier of the Okinawa invasion force
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Palm Epiphyll Cover Shifts to
Higher Elevations in Tropical
Cloud Forest, Indicating Local
Climate Change
by Maya Spaur
University of Maryland, College Park

ABSTRACT
Intensifying patterns of weather and climate as caused by
anthropogenic climate change have already caused extensive species
extinctions, migrations, and range contractions in endemic species
(Parmesan 2006), and pose the potential to induce substantial
biodiversity loss on a global scale (IPCC 2014). Such trends have proven
exceptionally apparent in tropical montane forests, where the
disappearance of range-restricted species indicates a lifting cloud base as
caused by rising sea surface temperature (SST) (Pounds et al.1999).
Epiphylls serve as a bioindicator of local climate change due to their
heightened sensitivity to water availability (Drake 2005). An altitudinal
transect of percent epiphyll cover was performed on Geonoma palms to
study how epiphyllous distribution has changed over the last ten years,
replicating Drake’s (2005) methods. Decades of increasingly severe local
drying caused a significant difference in epiphyll cover and strengthened
the negative relationship between altitude and percent epiphyll cover. As
climate change increases SSTs and propels moisture up mountains,
epiphylls serve as an indication of what to expect in the very near future,
where species disappear at lower elevations and follow the lifting cloud
bank upwards.
INTRODUCTION
Global climate change has triggered alterations unparalleled in
recent history on natural habitats worldwide. Anthropogenic activities
have exacerbated historical patterns of global warming, in which rising
sea surface temperatures (SSTs) now stimulate augmented evaporation
and production of water vapor (Pounds et al.1999). When increased
amounts of water vapor condense, atmospheric warming advances more
rapidly, propelling widespread, long-lasting, and significant change to the
local climate of terrestrial ecosystems (Pounds et al.1999). Though local
climate patterns vary with elevation, climate change has unequivocally
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caused global atmospheric and oceanic warming; increased and more
frequent warm temperature extremes; fewer cold temperature extremes;
more frequent, more extreme weather events; greater seasonality; and
nonuniform precipitation changes (IPCC 2014). The effects of climate
change are exacerbated in the tropics, which contain the highest
terrestrial plant and animal species richness and biodiversity on the
planet, and relatively high endemism (Brown 2014). Many species thrive
within a narrow range of ideal abiotic conditions and cannot survive in
temperature and seasonality extremes that exceed or fall below those
limits (Brown 2014). Average annual temperature in the Caribbean has
increased 0.5°C, and projections anticipate even drier weather patterns
will occur based on convection zones and rain patterns over the last 15
years (Olaya 2009). Climate change has already pushed climate and
weather patterns outside of range-restricted species’ tolerable ranges, a
trend amplified at high elevations on tropical mountains (Pounds 1999).
Climate change has forced many terrestrial species to shift their
geographical ranges (IPCC 2014). The lifting-cloud-base hypothesis
explores the negative relationship between rising SSTs induced by
anthropogenic climate change, and patterns of dry season mist frequency
on tropical mountains. The striking increase in SSTs correlates with the
decline in dry season mist frequency since the mid-1970’s. Rising
temperatures and decreased moisture at lower elevations propel moisture
upwards and raise average altitude of the orographic cloud bank base
(Pounds et al.1999).
Such trends towards desiccation may influence the phenology,
abundance, and distribution of tropical plants that thrive in or rely upon
consistently wet conditions. In tropical montane cloud forests, changes in
local drying patterns and dry-season mist frequency have been observed
over the past few decades, exacerbating extinction rates of endemic
species and causing species to shift their local ranges to higher
elevations (Pounds et al.1999). Increases in local drying, quantified by the
number of long dry runs of five or more continuous days, serve as an
important stimulant for the upward migration or even extinction of
certain plants. Though annual, seasonal, and monthly precipitation in
Monteverde does not show significant trends from 1973 to present, dry
days have increased significantly in frequency and converge increasingly
into runs, from 5 to 16 continuously dry days (Pounds et al.1999).
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Figure 1. Number of extended dry runs of five days of more per decade from 1970 to
2012 in Monteverde Cloud Forest Preserve, Puntarenas, Costa Rica. Number of long dry
runs has more than doubled since 1970, and can be attributed to local drying induced
by climate change. Source: Alan Pounds (personal communication).

Epiphylls have shown promise as bioindicators of local mist and
climate conditions in tropical montane forests in Costa Rica (Drake 2005).
Data has shown that epiphytes inhabit climate-defined ecospaces that
encompass a narrower range of abiotic conditions in comparison to cooccurring species, such as the supporting tree. The unique mechanistic
characteristics of epiphytes and reliance on near-constant precipitation
render them particularly sensitive to changes in climate, particularly
drying (Benzing 1998) and a decline in dry season mist frequency (Drake
2005). Nonvascular epiphylls lose moisture and capacity to perform
photosynthesis promptly in dry atmospheric conditions; furthermore,
their positive carbon budgets necessitate continual high humidity and
persistent moisture (Benzing 1998). Epiphytes also play an integral role in
influencing nearby biota and system processes, such as energetics,
hydrology, and mineral cycling. Epiphytes possess the unique capacity to
indicate from an early stage the effects of climate change on tropical
montane forests (Benzing 1998).
In comparison to nutrient and light availability, water supply has
the strongest influence on epiphyll growth and proves the most limiting
growth factor. Improved water supply increased relative growth rate (RGR)
for all sizes of vascular epiphylls, and small and intermediate-sized
bromeliad epiphylls demonstrated significant correlation between in situ
growth rate and annual precipitation (Laube and Lotz 2003). This trend
would be exaggerated for nonvascular epiphytes, as their growth is more
restricted to a consistently wet environment. Increasingly, continual
wetness is found only at higher elevations along tropical mountain ranges
(Pounds et al.1999), when Montane Wet Forest transitions to Rain Forest.
Thus, past studies would support the prediction that epiphylls will be
found at increasingly higher altitudes within the cloud bank, and will be
more susceptible to extremes in growth limiting factors at lower
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elevations, below the lifting cloud base. With the establishment of
epiphyll cover as a bioindicator of climate change (Drake 2005), this
study seeks to record the changes in epiphyll cover across an altitudinal
gradient over the past ten years. This study investigates if decades of
increasingly severe, climate change-induced local drying caused
significant upward shifts in epiphyll cover on a Costa Rican montane
cloud forest.
MATERIALS AND METHODS
Study Site
Data were collected at seven different altitudinal zone ranges along
the principal trail at the Estación Biológica in Monteverde, Puntarenas,
Costa Rica (10°18’ N, 84°48’ W). This site is classified as Lower Montane
Wet Forest from 1450 to 1600 m, and Lower Montane Rain Forest from
1550 to 1850 m (Bolaños and Watson 1993, in Haber 2000). Lower
Montane Wet Forest receives mean annual rainfall 1850-4000 mm, with
mean annual temperature 12 to 17°C and canopy height 25 to 35 m.
Lower Montane Rain Forest receives mean annual rainfall 3600-8000 mm,
with mean annual temperature 12 to 17°C and canopy height 20 to 30 m.
The dry season lasts for 0 to 3 months for both life zones (Haber 2000).
Altitudinal transects were performed between 1505 and 1817 m elevation
during the wet season, from July 15th to July 30th, 2015. Though this
study occurred during an El Niño, data indicate it was weak in strength
and did not have significant or widespread effects on global climate and
weather patterns (NOAA 2015). The methods for this study replicated
Drake’s (2005) experimental design to enable accurate analysis of
epiphyll cover change over time.
Study Organism
Epiphyll cover was obtained from 186 Geonoma spp.(Araceaea);
identification did not discriminate between species of Geonoma as field
guides did not lend comprehensive guidance on species composition
within Monteverde cloud forest. An average of 26.6 Geonoma palms were
analyzed for each altitudinal zone, centering around 50m increments
from 1500 to 1800m elevation.
Altitudinal Transect of Epiphyll Cover on Geonoma spp. Palms
Leaflets were selected based on a simple visual analysis of epiphyll
cover distribution. The youngest leaflets were located higher on each
palm, and the older leaflets were lower, closer to the ground. To control
for height and age, in which it may be assumed that older fronds provide
greater time for epiphyll colonization than younger fronds, , selection
favored the middle leaflet or leaflet that best represented average
epiphyll cover. A fine chicken wire grid was placed over an area of the
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leaflet that demonstrated the palm’s average epiphyll cover, and a digital
picture was taken 30 cm away. Altitude and proportional rank, the ratio
of frond number to total number of fronds, were recorded.
Frond number is calculated by counting from newest, topmost frond to
selected frond. The following equation, as stipulated by Drake (2005),
ascertains frond age to account for time available for epiphyll
colonization. Age (in weeks) = -1.43 + (proportional rank * 83.6) (Daniels
1998).
Digital pictures were analyzed on a computer to quantify percent
epiphyll cover for 25 grid cells. A cell demonstrated significant epiphyll
cover if epiphyll growth covered at least one third of the cell. Percent
cover constitutes the area occupied by epiphylls (the number of cells with
significant epiphyll growth) divided by the total area (25 cells) sampled.
Additional Observations Though the majority of Geonoma palms
surveyed were trunkless, six palms surveyed at higher altitudinal zones
contained trunks and one trunked palm in the lowest altitudinal zone was
noted.
RESULTS
Altitudinal Transect

Figure 2. Square root of percent epiphyll cover on Geonoma spp. to altitude (meters).
Epiphyll cover was calculated by number of cells with significant epiphyll coverage (at
least one third of cell covered) divided by total area (25 cells) using a fine chicken wire
grid. N = 186. Y = 0.0196x - 29.713. R2 = 0.52316. As altitude increased, epiphyll cover
on Geonoma spp. palms increased significantly with p < 0.05.

Square root of percent epiphyll cover increased significantly
(ANOVA, p < 0.05; d.f. = 1; F = 202.96814) with increasing altitude, as
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demonstrated above in a linear regression. In subsequently higher
altitudinal zones, a higher proportion of Geonoma spp. palms exhibited
more epiphyll coverage. A stronger R2 was found for this data,
(Regression, R2 = 0.52316), than quantified for Drake (2005) data
(Regression, R2 = 0.49698).

Figure 3. Square root of percent epiphyll cover on Geonoma spp. to altitude (meters),
comparison between Drake (2005) data in red versus data collected from this study in
blue. Solid line represents the linear trendline for Drake data, N = 160. Y = 0.0131x 18.483. R2 = 0.49698. Drake Figure 2 (2005) was printed and manually analyzed to
obtain data points. Dashed line represents linear trendline for 2015 data, N = 186. Y =
0.0196x - 29.713. R2 = 0.52316. Slopes were significantly different (ANOVA).

Lower altitudes contained greater percent epiphyll cover in 2005
than at present. Over the past ten years, the slope of the linear
relationship between percent epiphyll cover and altitude has increased/
grown steeper, as the 2005 slope of .0131 < 2015 slope of 0.0196.
Though both Drake (2005) and this study found significant results in the
linear relationship (Drake found p < 0.0001), R2 increased from 2005 to
present data. The data manually obtained from a print of Drake’s Figure 2
lent an R2 = 0.49698, but Drake (2005) reported an R2 = 0.517. As this
study found a stronger R2 (Regression, R2 = 0.52316) the difference
between slopes and linear regressions is significant (ANOVA).
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Figure 4. Square root of percent epiphyll cover of Geonoma spp. to altitude (meters),
controlling for frond age withfronds 35 weeks old displayed. N = 59. Y=0.0242x 37.303. R2=0.56633. Average frond age = 39.80421121 weeks. Difference between
slopes, when controlling for frond age of about 40 weeks old versus total data (from
12.503 to 82.17 weeks old,) was nonsignificant (ANOV A).
To control for frond age and epiphyll colonization, Drake selected for fronds 40 weeks
old (Drake 2005). To ensure that variation in frond age did not influence data for this
study, analysis was performed on palms from 35.726 to 45.014 weeks in age, with an
average equal to 39.804 weeks old. In comparing the regression lines between total
data and data restricted to 35 to 45 weeks old, the statistical tests reported a
nonsignificant relationship (ANOVA, p = 0.8788). Though the slope differed after
controlling for frond age, the slope remained significant (ANOVA, p < 0.05; d.f. = 1) and
in fact proved to have a stronger linear regression (Regression, R2 = .56633; ANOVA, F
= 74.4367).

Noteworthy Observations
At higher altitudinal zones, Geonoma spp. tended to grow larger
and more abundant. The relationship between trunk presence and
epiphyll cover was not analyzed because a minority of seven palms
classified as trunked, rendering further investigation of minimal, if any
significance.
DISCUSSION
Key Findings
Results indicate that epiphyll percent cover increases significantly
at higher altitudes within the Lower Montane Wet and Rain Forest life
zones ((Bolaños and Watson 1993, in Haber 2000). Data indicate a
significant negative relationship between altitude and epiphyll cover on
Geonoma spp. palms with a stronger regression and slope (ANOVA Test)
than ascertained in 2005 (Drake 2005). While epiphylls are increasingly
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found at higher altitudinal zones within tropical cloud forests, they have
largely disappeared from lower elevations. The upslope migration of
epiphylls to higher altitudes with consistently cooler, wetter climates was
supported by the significant difference in linear regression slopes from
2005 to today (ANOVA Test). This trend may be attributed to local drying
and decline in dry season mist frequency as stipulated by the liftingcloud-base hypothesis (Pounds et al.1999). Weather data reporting the
more than twofold increase in number of extended dry runs in
Monteverde Cloud Forest Preserve from 1970 to 2012 reinforces the
long-term trends of local climate desiccation as caused by rising SSTs
(Figure 1).
This study reinforces the conclusions drawn in other studies
regarding both the lifting- cloud-base hypothesis and percent epiphyll
cover as a bioindicator of climate change, based on nonvascular
epiphylls’ unique vulnerability to fluctuations in climate patterns. Past
studies show that water availability represents the most limiting factor for
epiphyll growth; as dry season mist frequency declines with increasing
number of dry days and continuous dry runs, water becomes less
available to nonvascular epiphylls. The results for this study suggest that
the intensification of local drying conditions over the past ten years have
stripped the lower altitudinal zones of adequate moisture to support
nonvascular epiphyll growth on Geonoma palms.
Potential Limitations
An interesting point to consider is the discrepancy between Drake’s
(2005) measurements, taken from 1490 to1765 m along the principal
trail, to this study site from 1505 to 1817 m. Though the data for this
study start and end at higher elevations, the slope would remain
consistent if limited to 1765 m. Additionally, Drake’s (2005) data did not
report any zero epiphyll coverage. As Drake’s (2005) methods do not
indicate preference for selecting only Geonoma palms with epiphyll cover,
it would be assumed that Drake did not encounter any palms lacking
epiphylls to obtain an unbiased sample.
Another limitation involves the difficulty in differentiating between
Geonoma spp. and Calyptrogyne spp., an understory palm highly similar
in appearance and often found to occupy the same area as Geonoma
palms. A comprehensive analysis of the physical attributes and
differences between each genus was conducted to ensure correct
identification in the field. As field guides did not provide information on
the two species of Geonoma studied by Drake, G. eludis and G.
hoffmaniana, this study did not attempt to discriminate between
Geonoma palms on a species level and only identified to the genus. As
Drake (2005) did not find significant difference in percent cover between
G. eludis and G. hoffmaniana, his findings did not separate between host
species and were reported to the genus level. This enabled accurate
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comparison of data at the genus level, however a degree of uncertainty
remains regarding accurate distinction between Geonoma versus
Calyptrogyne palms.
To control for the effects of frond age on epiphyll percent cover, a
linear regression of fronds between 35 to 45 weeks old was run,
excluding all other data. The average age of those fronds equaled 39.8
weeks. As Drake (2005) selected for fronds closest to 40 weeks in age,
the linear regression confirmed that the total data, ranging from 12.503
to 82.17 weeks old, did not have a significantly different slope from the
control data (ANOVA, p = .8788). Hence, frond age did not significantly
affect the negative relationship between altitude and epiphyll cover and
comparison of total data versus Drake (2005) data remains valid
(ANOVA). Despite limitations, the methods for this study constitute a
reliable way of measuring the change in percent epiphyll cover over seven
altitudinal zones from 2005 to present.
Further Research
To account for the effect of gap dynamics and canopy height on
sun exposure variation and light availability for photosynthesis, future
research might compare epiphyll relative growth rates (RGR) in sun versus
shade. Past growth experiments conducted in Panamian tropical moist
forest have proved ambiguous on vascular epiphyte RGR in different light
conditions, favoring analysis of water availability as the most important
attribute and the effects of nutrient availability dependent on water
supply (Laube and Lotz 2003). Despite prominent self-shading, Laube and
Lotz (2003) unexpectedly found that increased light caused a decrease in
RGR but difference was not significant. High vapor pressure deficits
induced under high light conditions cause stomata to partially close,
decreasing RGR. Further studies expanding on Laube and Lotz’s (2003)
research might discern whether Geonoma spp. demonstrate the same
trends as Vriesea sanguinolenta, a tank-forming bromeliad. As canopy
height in the Monteverde cloud forest decreases transitioning from the
Montane Wet Forest to the Montane Rain Forest (Haber 2000), epiphylls
may also receive greater sun exposure at higher elevations.
Seasonal variation in precipitation and mist frequency might also
play a significant role in epiphyll growth. As Drake (2005) collected data
during the end of the dry season from April to May, reduced precipitation
and other weather variables characteristic of the dry season differ
markedly from conditions during the wet season. This study, conducted
in the wet season during latter half of July, was based on long-scale local
drying trends spanning decades, negating the impact of seasonal or yearto-year variations in weather patterns. Further research would replicate
the methods performed for the altitudinal transect during the dry season,
to ascertain if linear relationship for upward migration proves equivalent
or significantly different during the dry season versus wet season.
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Current climate change projections predict that SSTs will continue
to warm, and the strongest warming will be observed in tropical and
Northern Hemisphere subtropical regions (IPCC 2014). As warming is
predicted to affect precipitation patterns differently around the globe,
future studies would ascertain whether patterns of intensified local drying
continue in the Monteverde Cloud Forest Preserve, of conditions in
comparison to the Estación Biológica, and whether the negative
relationship grows stronger if the highest radiative forcing scenario (RF
8.5) proves accurate (IPCC 2014).
Conclusion
Overall, this study demonstrates the significant shift in epiphyll
cover on Geonoma palms to higher elevations in the Monteverde cloud
forest over the past ten years. This study suggests that the lifting cloud
base, as caused by rising SSTs and local drying due to climate change,
promotes this trend and will exacerbate decline in epiphyll cover at
increasingly higher altitudes in future years.
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INVASION AND ITS EFFECTS ON BIODIVERSITY IN NATIVE AREAS
Exotic species are those which have been dispersed, either by
chance or human action, to an environment outside of their native range.
Only a small portion of these exotics are able to become well established
in the invaded population and even expand beyond it. The ones that can
are termed invasive species (Muller-Scharer, Schaffner & Steinger, 2004;
Bais et al., 2003). Broz et al. (2007) estimates that 25,000 species of
invasive plants are in the U.S. invading 700,000 hectares of United States
wildlife habitat per year and tallies the economic burden of invasive plant
species to be around $35 billion dollars annually. Most pressingly,
invasive species pose a significant threat to biodiversity. They threaten
biodiversity by outcompeting native plants and becoming dense in the
populations they invade. This presents a real threat to the economy and
environment (Prentis et al., 2008). In fact, biological invasions are
thought to be the second leading cause of biodiversity loss in today’s
world, after habitat fragmentation (Keane & Crawley, 2002). For example,
50% of Hawaii’s native plant species are endangered and 200 have
already gone extinct, largely driven out by introduced invasive species
(Broz & Vivanco, 2009b). There is even some concern in the scientific
community that invasive species may have the potential to instigate
evolutionary changes in native species (Lee, 2002).
The disruptive effects of invasions are facilitated by human action.
Anthropogenic actions concerning dispersal of species and habitat
disturbance have made biological invasions by angiosperms a bigger
problem (Muller-Scharer, Schaffner & Steinger, 2004). As humans
continue to make our environment susceptible to invasives, it is
becoming ever more important to understand how invasives are able to
be successful so that we can combat them. This topic review will examine
some methods exotic species use to go on to become established and
spread, becoming invasive in their introduced area.
INTRODUCTION TO THE STUDY SPECIES, CENTAUREA STOEBE
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Since every invasion and every exotic species presents a new
challenge with novel invasion strategies, the invasion of Centaurea stoebe
(synonymously referred to as C. maculosa) into North America will be
used as a case study to deeply examine invasion strategies. Centaurea
stoebe is a short-lived (approximately 3 years) perennial member of the
aster family (Broz et al., 2007). It occurs in two different cytotypes, or
with two different chromosomal factors. In its home range, it exists in
both diploid and tetraploid cytotypes, but only the tetraploid version is
present in introduced ranges in North America (See Figure 1; Treier et al.,
2009). C. stoebe, commonly called spotted knapweed, is native to Eurasia
and was introduced to North America in the late 1800s or early 1900s in
several distinct introduction events (Hahn and Muller-Scharer, 2013;
Marrs, Sforza, & Hufbauer, 2008). According to the U.S. Department of
Agriculture and the Natural Resources Conservation Service (2001), C.
stoebe is now found in all but four of the continental United States. The
detrimental effects of its invasion are most clearly seen in the
northwestern United States (See Figure 1). In Montana alone, C. stoebe
covers nearly 4.5 million acres (Broz et al., 2007). Bais et al. (2003)
introduce spotted knapweed as one of the most economically damaging
invasive species in North America. It can take over in a variety of
conditions and is especially common in disturbed areas in pastures and
prairies. In its native range in Eurasia, it is not problematic, but in North
America it has formed monocultures and replaced many native plants. On
top of all this, it degrades the infrastructure of communities by increasing
runoff that leads to erosion and causing decreases in forage for wildlife
(Broz & Vivanco, 2009b).
It is important to understand the mechanisms of invasion for
specific invasive species, so that conservation efforts can be most
tailored and effective. There are two major hypotheses in the literature as
to why Centaurea stoebe is a successful invader. One theory assumes that
there is pre-existing genetic variation and adaptation in C. stoebe that
provide them with success in novel environments. The other postulates
that rapid evolutionary change occurs in the invasive species in its new
habitat (Muller- Scharer, Schaffner & Steinger, 2004).
RAPID EVOLUTION HYPOTHESES
Some researchers believe that there is considerable opportunity for
studying adaptation in invasives, since their invaded environments are
certain to have different abiotic and biotic characters than their native
range which offer new selective pressures (Colautti & Lau, 2015). This
first major
school of thought posits that invasive species quickly evolve and
adapt to introduced areas, giving them the ability to dominate and
spread.
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Evolution of Increased Competitive Ability
The first theory that falls under the rapid evolution hypothesis is
the evolution of increased competitive ability (EICA), also known as the
release from natural enemies hypothesis. Until the mid- 2000’s, this was
the sole credible theory for the invasive capabilities of plants. The release
from natural enemies hypothesis predicts that exotic plants experience a
decrease in regulation by herbivores and other natural enemies, which
allows them to quickly spread and increase in abundance (Keane &
Crawley, 2002). The exotic plants are able to excel competitively because
former restrictions on their resource allocation change in the invaded
range. Colautti and Lau (2015) use optimal defense theory to explain this
change in resource allocation. Due to the invasive’s release from
specialist/generalist herbivores in the introduced areas, plants can
allocate resources to growth and reproduction that would previously have
gone to defense (Colautti & Lau, 2015).
Support for this theory is seen in research on a variety of invasive
plants. Plant invaders have been shown to suffer less damage from
herbivores and are attacked less by herbivores in their invaded range
when compared against conspecifics in the native range (Wolfe, 2002;
Keane & Crawley, 2002). To test the escape from natural enemies idea,
Wolfe (2002) took samples from populations of the herbaceous invasive
plant Silene latifolia (bladder campion) from both its European home
range and North American invaded area. Wolfe measured herbivorous
attacks on the phloem, flowers, and seeds of the samples and looked for
fungal infection. He found that 60% of the sampled S. latifolia in North
America experienced no damage, while only 16% of samples from the
home range escaped predation, and the majority of the home range S.
latifolia suffered herbivory from more than one type of enemy. Wolfe’s
experiment showed that plants in Europe were 17 times more likely to
suffer herbivory damage, from both generalists and specialists (See
Figure 2). To test an invasive plant’s response to decreased natural
herbivory, Blossey and Notzold (1995) compared the growth of Lythrum
salicaria (purple
loosestrife) in areas with and without its natural herbivorous
enemies. The plants without natural herbivory were shown to grow
significantly taller and experience more vegetative growth (See Figure 3).
Experiments done on Centaurea stoebe specifically have added
support to EICA and the release from natural enemies hypothesis. Broz et
al. (2009a) provided support at the genomic level. In this study, seeds
from C. stoebe diploids, European tetraploids and invasive tetraploids
were grown in a common garden greenhouse. They used quantitative PCR
to see patterns of gene expression related to defense and other plant
performance areas. At the molecular level, Broz et al. (2009a) showed
that invasive populations of tetraploid spotted knapweed showed less
expression of gene transcripts related to defenses than native tetraploids
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did (Figure 4). This could have fueled the rapid spread in range and
ability of species to colonize invaded areas with increased competitive
ability. Not all researchers fully support this hypothesis. Research reveals
mixed results for this theory. Some have found that invasive populations
grow larger (Blossey & Notzold, 1995; Joshi & Vrieling, 2005) while others
are smaller (Bossdorf et al., 2004) However, introduced populations on
average do have significantly larger plants compared to native
conspecifics over a range of different species (Colautti & Lau, 2015).
Novel Weapons Hypothesis
Within the broad category of rapid evolution hypotheses, there is
another theory for how invasives are able to take over in novel
environments. The novel weapons hypothesis offers an alternate rapid
evolution hypothesis that varies from evolution of increased competitive
abilities and release from natural enemies proponents. The novel
weapons hypothesis describes the proposed allelopathic capability of
invasive species to release phytotoxins into the soil to displace native
species in their vicinity (Bais et al., 2003). This is explained as a means of
decreasing the threat of competition from other plants rather than
outcompeting them.
The phytochemical used by spotted knapweed is negatively
charged racemic catechin, which it exudes from its roots (Bais et al.,
2003). To test the effects of this phytochemical, Bais et al. (2002)
extracted negatively charged racemic catechin from invasive spotted
knapweed and added it to the soil of North American crop plants and
weeds such as tomatoes, wheat and diffuse knapweed. The response and
germination capacity of the North American species were
measured. All of the North American plants tested died within fourteen
days after the racemic catechin was added. In a later study, Bais et al.
(2003) nailed down the details of how catechin kills competitors. The
toxin stimulates root reactive oxygen species, starting a calcium
signaling cascade in the targeted plant that interferes with gene
expression and ultimately leads to root system death. To further test the
novel weapons hypothesis to see if invasive spotted knapweed differed
from Eurasian spotted knapweed, Bais et al. (2003) compared
concentrations of racemic catechin in the soil around spotted knapweed
roots in Europe versus North America. Results indicate that
concentrations of these phytotoxins are over two times greater in invaded
areas than home ranges. Further, when grown in pots of negatively
charged catechin, native European grasses are more resistant than North
American native grasses; their germination and growth are not as
affected, demonstrating that the toxins and defenses coevolved in the
spotted knapweed’s native area and the native North American plants are
ill-prepared to survive the allelochemicals.
Perhaps the two hypotheses previously discussed can be
simultaneously true. Callaway and Ridenour (2004) explain the
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connection between novel weapons hypothesis and EICA, and discuss that
the possession of novel weapons may well function as a mechanism for
EICA. The authors explain that the advantageous trait of having a novel
weapon in an invaded area can provide invasives with a competitive
advantage over native species that will then be selected on to improve
fitness and allow the invasive to grow and reproduce more successfully.
Basically, possessing a novel weapon can lead to the rapid evolution of
that weapon or chemical defense. Callaway and Ridenour term this
mechanism “allelopathic advantages against resident species” (p. 441).
Stress-induced modification of the genome
A newer and less studied hypothesis of rapid evolution during plant
invasion is that when invasive species encounter a novel environment and
attempt to colonize it, the invasive species are under a lot of stress. This
environmental stress has been shown to decrease the stability of the
genome in some invasive species (Prentis et al., 2008). This stress can
alter the genome and transcriptome resulting in mutations that may lead
to new phenotypes. This can work in an invasive plant’s favor because
increasing
phenotypic variation within a population gives selection more to act
on, potentially facilitating rapid evolution. Although evidence of this
genome destabilization has been documented in economically important
crop plants such as flax and rice (Prentis et al., 2008), future research
should be conducted to find evidence for stress-induced modification of
the genome in Centaurea stoebe. While providing examples of rapid
evolution in invasive species is important, knowing the rate and direction
of adaptive evolution would help us in planning more successful invasive
control strategies (Muller-Scharer, Schaffner & Steinger, 2004).
PRE-ADAPTATION HYPOTHESES
Pre-adaptation hypotheses represent the second major school of
thought concerning invasion success. Proponents of this hypothesis
would argue that the invasive plants do not undergo rapid evolution, they
simply have pre-existing characteristics that confer them success in novel
areas.
Effect of climatic niche on invasion
Research has given credibility to the idea that invasive species can
be pre-adapted or predisposed to their new ranges based on their
climatic niche. “Climate-matching” refers to this approach of predicting
the invasive range of an introduced species by considering the
constraints of their ecological niche to be long-term and stable (Peterson,
2003). The basic concept of niche is used in this hypothesis to assume
that invasives will establish best in areas that have comparable ecological
conditions to the areas they are confined to in their home range. Models
have been developed that predict the range and distribution of invasive
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plants with high accuracy (See Figure 5 for the technique; Peterson,
2003). Proponents of this theory would say that invasive plants are preadapted to their invaded areas because they are following ecological
distributions based on their native range.
It has in fact been established that spotted knapweed thrives best
in regions with climatic conditions similar to those in the native niche
(Broennimann et al., 2014). By using climate-matching techniques and
comparing the actual range of Centaurea stoebe to the predicted range in
North America, it was determined that the range was as expected based
on the native occurrence in Eurasia. Further studies have suggested that
there are slight niche differences between the European tetraploid and
diploid.
There is increased drought tolerance in European tetraploid plants
compared to European diploid plants which could explain why only the
tetraploid has become successful in North America, supporting the preadaptation hypothesis. Enhanced tolerance to drought may give
tetraploids a selection advantage in Europe which could have aided in
their invasion of the U.S (Mraz, Tarbush & Muller-Scharer, 2014; Treier et
al., 2009). Tetraploid plants showed thicker leaves and reduced specific
leaf area compared with diploid plants grown in a greenhouse experiment
(Mraz, Tarbush & Muller-Scharer, 2014). Proponents of this theory
suggest that by being pre-adapted to a drier range, invasive tetraploid
spotted knapweed was able to occupy a similarly dry niche in North
America.
Phenotypic plasticity
Phenotypic plasticity, the ability of a single genotype to express a
range of phenotypes in response to different environmental conditions,
confers many organisms the ability to adapt well to new environments.
Since invading novel territory is key to an invader’s success, phenotypic
plasticity may play an especially crucial role in invasive establishment
when the invaded range selects for a more generalist, plastic strategy
(Turner, Freville, & Rieseberg, 2015). Mraz, Tarbus, and Muller-Scharer
(2014) provide evidence that disturbed, invaded ranges may select for
more plastic genotypes (Figure 6). To test if the invasive tetraploid was
pre-adapted to non-ideal drought conditions in the American northwest
because of greater phenotypic plasticity, plants from three Centaurea
stoebe geocytotypes (diploid, European tetraploid, N. American tetraploid)
were analyzed in response to three conditions of varying water
availability. Results revealed that the European tetraploid was less
affected by drought than the diploid cytotype was. The European
tetraploid actually grew better in some morphological characteristics than
the N. American tetraploid, supporting a pre-adaptation hypothesis. The
North American tetraploid, though, had the highest levels of phenotypic
plasticity, in line with what is required of colonization.
In a different experiment done by Hahn, van Kleunen, and Muller-
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Scharer (2012) demonstrated increased levels of phenotypic plasticity in
traits associated with rapid growth and development such as lead area,
number of shoots, and overall biomass in European tetraploids compared
to European diploids
when the cytotypes were grown in a common garden experiment.
Further, they showed plasticity to be adaptive. This may have helped the
tetraploid become successful in invasion and not the diploid. This study
did not find significant increases in plasticity in North American
tetraploids over their European conspecifics, supporting the preadaptation theory.
Life history hypotheses
Evolving adaptive and optimal life history traits is crucial to an
individual's fitness in a given area (Hahn & Muller-Scharer, 2013).
Therefore, some researchers have suggested that the utilization of
optimal life history strategies gives invasives a selective advantage in
invaded ranges. Recall that only tetraploid spotted knapweed is found in
North America even though distributions are about even in the home
range. This may suggest that tetraploids have more favorable life history
strategies than diploids do in the North America ecosystems.
Interestingly, Prentis et al. (2008) has commented that polyploids have
been shown to occur more frequently in invasive plants than among
angiosperms in general. Further, among invasive species, Lee (2002)
noted that polyploid hybrids have been shown to have greater fitness
than diploids. In other common invasive plants such as sweet vernal
grass, the tetraploid cytotype possesses higher fitness and competitive
ability in a range of environments and is more successful at colonization
(Prentis et al., 2008).
Recall that spotted knapweed polyploids are short-lived, perennial
polycarps, as opposed to the diploids which are annual/biennial
monocarps. A monocarpic strategy has been shown to be favorable when
herbivory affects survival, since herbivory decreases gains from future
reproduction (Muller- Scharer, Schaffner & Steinger, 2004). It makes sense
that this strategy might be favorable in the native range of spotted
knapweed that is full of specialist herbivores. However, the invasive North
American cytotype has a polycarpic strategy and fruits many times in its
lifetime. Muller-Scharer, Schaffner, and Steinger (2004) propose that this
trend is explained by removal from specialized natural enemies that can
kill plants that overwinter after seed set. It is favorable to put more effort
towards future reproduction when there is no survival threat from
specialist herbivores. The ability for tetraploids to be able to produce
seeds longer than the diploids most likely helped the tetraploids become
dominant in North America (Treier et al., 2009). Broz et al. (2009a) found
that due to this polycarpic strategy, North American C. stoebe tetraploids
have greater fecundity than diploids do (See Figure 7). Since tetraploid
cytotypes do not direct all their resources to one big reproductive event,
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they have been shown to have a competitive advantage over the diploid
cytotypes, which is revealed in their superior growth in dense vegetation
(Broz et al., 2007).
Hybridization
Research shows that hybrid plants may have inherent benefits for
colonization. Blair, Blumenthal, and Hufbauer (2011) studied the
colonization advantages of hybrids. They concluded that simply having
DNA from more than one parental species could explain the superb
invasive qualities of some species. As has already been clearly
established, when invasives colonize a new range, they encounter novel
species and conditions. Having increased amounts of phenotypic
variation from two parental species can help an invader cope with these
new conditions. Adding further support to this theory, Blair, Blumenthal,
and Hufbauer (2011) mention that C. stoebe only became invasive after
hybridizing.
Furthering this line of research with Centaurea stoebe specifically,
Mraz et al. (2012) conducted a molecular study using phylogenetic and
network analyses of over 40 samples of populations of C. stoebe and
related groups to trace the polyploid cytotype back to its origin. Results
indicated with high certainty that the tetraploid spotted knapweed is an
allopolyploid, resulting from a hybridization of two species.
Polyploidization can increase genetic variation by increasing the allelic
combinations per locus (Mraz et al., 2012). Therefore, the hybridization
and polyploidization history of C. stoebe may contribute to its invasion
success by increasing its adaptation potential by offering more variation
up to favorable selection.
FUTURE RESEARCH
Means of invasion have been thoroughly studied, and it is clear that
invasive Centaurea stoebe uses multiple techniques to establish
dominance in invaded areas. In their review paper, Colautii and Lau
(2015) point out that few studies measure the specific effect of invasive
species on the native species in invaded areas. I will analyze native plant
communities in the presence and absence of invaders in areas with
similar population structures. I hypothesize that in areas with invasive
species, native species will be experiencing selection from the introduced
invasive Centaurea stoebe that favors traits related to their competitive
ability. The ability to predict the future impacts of invasives in native
communities will help conservationists plan biological control techniques
more specifically and effectively.
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Figure 1. Open symbols represent diploid cytotypes, while closed symbols represent
tetraploids (A) Distribution of a mixed-cytotype population of Centaurea stoebe in its home
range. (B)Distribution of Centaurea stoebe in its invaded range in the United States showing
that only tetraploids are present. (C&D) Closer view of mixed cytotype populations in
Europe (Treier et al., 2009).
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Figure 2. Samples taken from populations of the herbaceous invasive plant Silene latifolia
(bladder campion) from both its European home range and North American invaded
area. Herbivorous attacks on the phloem (from aphids), flowers, and seeds/fruit as well
as fungal infection were measured. The majority of the home range S. latifolia suffered
herbivory from more than one type of enemy. Plants in Europe were 17 times more likely
to suffer herbivory damage, from both generalists and specialists (Wolfe, 2002).
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Figure 3. To test an invasive plant’s response to decreased natural herbivory, Blossey and
Notzold (1995) compared the growth of Lythrum salicaria (purple loosestrife) in areas with
and without its natural herbivorous enemies. The plants without natural herbivory were
shown to grow significantly taller and experience more vegetative growth.

Figure 4. Seeds from C. stoebe diploids, European tetraploids and invasive tetraploids were
grown in a common garden greenhouse. Quantitative PCR was used to see patterns of
gene expression related to defense and other plant performance areas. At the molecular
level, Broz et al. (2009a) showed that invasive populations of tetraploid spotted
knapweed showed less expression of gene transcripts related to defenses than native
tetraploids did (Broz et al., 2009a).

Journal of Undergraduate Research and Creative Activity, Vol. I | 66

Evolutionary Explanation for Abilities of Centaurea Stoebe (Spotted Knapweed) in
Introduced Areas

Figure 5. This diagram shows the technique of niche modeling to predict the range of
species’ invasion (Peterson 2003)

Journal of Undergraduate Research and Creative Activity, Vol. I | 67

Evolutionary Explanation for Abilities of Centaurea Stoebe (Spotted Knapweed) in
Introduced Areas

Figure 6. Relative plasticity indices for biomass of Centaurea stoebe below ground, above
ground, in the roots and shoots, and total. (A) Growth under control versus moderate
water stress (B) Growth under control versus severe water stress. (Mraz, Tarbush, &
Muller-Scharer, 2014).

Figure 7. Seed production characteristics were measured in a common garden
experiment. This model represents a prediction for 15 generations at measured
production rates. (Broz et al., 2009a).
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Brain Injury
A potential target for therapeutic intervention
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ABSTRACT
Traumatic Brain Injury (TBI) is a widespread, degenerative affliction
with no current therapeutic interventions. The long-term degradation
caused by TBI results from secondary injury cascades that are initiated by
primary injury. An early and important step in the damage process is
reactive astrogliosis in astrocytes. Astrocytes communicate through gap
junctions, which are composed of two connexon hemichannels from the
two communicating cells and these connexons themselves are composed
of six connexin protein subunits. Connexin 43 (Cx43) is a particularly
important connexin to gap junctional communication and could act either
to preserve the astrocytes from oxidative stress, or to propagate the
damage signals to otherwise healthy cells. The present study investigates
the expression of Cx43 in different treatment types in hippocampal
samples of Wistar rats in order to elucidate the relationship between
Cx43 and secondary injury through Real-Time PCR (qPCR) and cell culture
work. While Cx43 has a trend for increased expression in traumatized
tissue that is returned to normal levels with an antioxidant treatment,
these results are not statistically significant according to a single- sided
ANOVA test. Further research is needed to understand the relationship
between Cx43 and secondary injury.
INTRODUCTION
The major health issues responsible for injury and death in the
United States are typically accompanied by a slew of possible medications
and therapies available to the patient. However, traumatic brain injury
(TBI), one of the most significant sources of injury and long-term
complications occurs in many ways and impacts people in all walks of
life. Whether from car accidents, military injuries, recreational accidents,
occupational hazards, professional football or high school basketball, TBI
is a prominent and pervasive detriment to health and well-being. There
are approximately one to two million new incidences of moderate TBI
(mTBI) that are documented in the US annually, not including unreported
cases (Lovell et al., 2004). Moreover, TBI is a severe affliction throughout
the globe with an estimated incidence of 200 per 100,000 people
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annually, although this is most likely a significant underestimate given
the limitations of a global census (Bryan-Hancock and Harrison, 2011).
Moreover, the popularity of high school sports makes mTBI a serious
threat to young people through multiple concussions during athletic
competition, making young people vulnerable to life-long degenerative
afflictions as there is no established pharmaceutical intervention or
effective therapy to allay disease progression.
TBI is an overarching term describing both the macroscopic and
microscopic physiological processes that occur in response to brain
trauma. The initial primary injury is classified in multiple ways based on
the size of the affected area, whether or not the skull was penetrated,
and the severity of the injury. There are several scales employed to
classify the severity of the injury. One diagnostic tool for categorization
of injury is the Glasgow Coma Scale, which assesses different responses
and functions of the injured patient and translates the results of these
various criteria into a numerical score, corresponding to one of three
possible ranges representing mild, moderate, and severe TBI (Orange
County Neurology Medical Center, n.d.) Severe head injury typically has a
Glasgow Coma Scale score less than eight, moderate head injury between
nine to twelve and mild injury between thirteen and fifteen (Miller, 2013).
Concussions are typically associated with mild TBI. Other classifications
of TBI are based on whether or not the damaged tissue is exposed to the
local environment and also applied. Focal injuries affect one particular
area, whereas diffuse injuries cause more widespread damage. Open TBI
refers to injuries in which the skull is penetrated and the wound is
exposed, whereas closed TBI involves damage to the brain where the
skull remains intact and the brain tissues remain unexposed and
separated from the local environment (Heegaard, et al., 2013).
Primary injury, which occurs at the time the trauma is incurred, is
considered irreversible; however, the secondary injuries that result from
the cytotoxic cascades and destructive biochemical events that occur
within cells could potentially be interrupted, possibly limiting the damage
typically associated with moderate TBI. The biochemical and cellular
events that occur following primary TBI and eventually lead to the
damages associated with secondary TBI are complex and heavily
researched. Certain events are known to occur following TBI starting with
massive, widespread neuronal depolarization and eventually leading to
lipid peroxidation, increase in glial-fibrillary acidic protein (GFAP),
reactive gliosis, release of excitatory amino acids such as glutamate,
higher calcium influx into neurons leading to increased generation of
excitatory postsynaptic potentials (EPSPs), nitric oxide (NO) release, and
cytotoxicity (Greve, M.W. and B. Zink, 2009). These physiological and
biochemical changes initiate the accumulation of damage seen in
secondary injury, causing damage to neurons and glial cells and
impairing neuronal communication and synaptic transmission, thereby
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facilitating a decrease in brain function including impaired learning and
memory formation. Three key facets of secondary injury are increased
levels of glutamate, free radicals and NO, which constitute a mutuallyamplifying triad, referred to as the tripartite synthesis, perpetuating and
propagating neuronal damage (Greve, M.W. and B. Zink, 2009). A less
emphasized result of TBI is the transient increase in gap junctional
coupling that occurs following trauma (Franseva et al., 2002).
Gap junctions are critical facilitators of intercellular signaling
formed by the interaction of two different cells’ connexons, which are
hemichannel proteins embedded in the cells’ plasma membranes. These
connexon hemichannels are each composed of six smaller connexin (Cx)
protein subunits. Connexin proteins have a short half-life of
approximately one to three hours, demonstrated from in vitro tissue
cultures (Solan and Lampe, 2007). This rapid recycling indicates that
connexin expression is a tightly regulated and adaptable process capable
of undergoing rapid alterations in response to cellular changes. Connexin
proteins are synthesized in the rough endoplasmic reticulum (RER),
passed through the trans-Golgi complex, and finally trafficked via vesicles
to the plasma membrane. Oligomerization of the six connexin subunits
into one connexon hemichannel is believed to begin in the ER as the
protein is synthesized, and end in the Golgi apparatus, where further
modifications are completed (Lampe and Lau, 2004).
During this process, the identity of the connexon is established
through its connexin composition. Twenty different connexin isoforms
are known to exist in the human genome, classified by their molecular
weight and their genetic relatedness. Dysfunction and dysregulation of
connexins has been implicated in a variety of diseases including… (Wei et
al., 2014). Any of these connexins can be recruited during
oligomerization to form connexons, giving rise to profound potential for
diversity among connexons.
Obstruction of the glial network, and consequential neuronal
signaling dysfunction, is considered to be a major contributor in the
accumulation of long-term damage from mTBI (Prochnow et. al, 2014). It
is likely that gap junctional communication allows for the transmission of
damage signals produced through the secondary injury of TBI or,
alternatively, allows for the rapid distribution of these signals throughout
the glial network to prevent individual afflicted cells from harboring lethal
levels of these damaging agents. Either way, changes in gap junctional
communication are likely to play an important role in secondary injury
from mTBI.
Due to the vast array of possible connexon conformations, there
are connexon classifications based on composition. Connexons
consisting of six identical connexin subunits are called homomeric
hemichannels, whereas connexons consisting of different connexin
subunits are called heteromeric hemichannels. Different connexin
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isoforms have varying abundances in various cell types, suggesting
functional relevance in their respective cell type (Wei et al., 2004). Further
contributing to the diverse repertoire of gap junctional communication is
the composition of the gap junctions themselves. While gap junctions are
composed of two different connexon hemichannels, they do not have to
be composed of identical connexons. A gap junction is homotypic if the
connexon hemichannels contributed by both interacting cells are
identical, and heterotypic if they are not. The possibility for diversity at
multiple levels in gap junction formation allows for an abundant resource
for gap junction communication, and different biological functions
among differently structured gap junctions. Permeability, weight,
selectivity for ions and electrical conductance are all factors that diverge
widely in channels formed by different connexin subunits (Nagy and
Rash, 2000).
Connexin-43 (Cx43) is the most widely-expressed connexin in the
body, having important roles in development and important roles in
specific tissues and cell types because, unlike many other connexin
isoforms, it not only is expressed throughout development, but also
continues to be expressed into adulthood (Dbouk, et al., 2009; Chang
and Balice-Gordon, 2000). Cx43 is particularly known for its importance
in astrocytes, one of the four glial cell types found in the brain.
Astrocytes play a critical role in maintaining homeostasis to support
healthy neuronal function by encasing regions of axons and whole
synapses and acting as insulation and protection from the surrounding
fluctuating ionic environment, allowing for different ionic conditions to
exist in close proximity and also help maintain stable levels of
extracellular potassium ions.
The vast coupling of astrocytes in the brain forms a glial syncytia,
or network, allowing for uniformity of cytoplasmic composition, rapid
signaling, and widespread distribution of ions and metabolites. Astrocytic
elements with gap junctions tend to localize near neuronal structures,
surrounding synapses, along the unmyelinated Nodes of Ranvier of
axons, and near glomeruli; these gap junctions universally contain Cx43,
although the Cx43 concentration in astrocytic gap junctions is not
uniform and is more localized at points of close interaction between
astrocytes and neuronal structures (Nagy and Rash, 2000). Most
connexins are expressed in glial cells, implicating connexins as important
players in proper maintenance and functioning of the glial network.
Astrocytes are also important from their role in influencing the blood
brain barrier (BBB) through the interactions between their end-feet
projections and the capillaries of the BBB. Astrocytes respond to TBI by
becoming reactive and undergoing astrogliosis, which ultimately leads to
formation of a glial scar. Typically, astrocytic projections do not overlap
with one another; however, reactive astrocytes increase their synthesis of
glial fibrillary acidic protein (GFAP) – commonly used to stain astrocytes
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in vitro – and vimentin, two intermediate filaments that help develop the
cytoskeletal scaffolding needed for the projections to grow and extend
outward, overlapping with neighboring astrocytes. The consequential
glial scar formed provides a physical barrier to prevent further interaction
between injured and healthy neurons, and a chemical barrier due to its
growth-inhibiting secretions. This has both detrimental and beneficial
effects. Formation of the glial scar is needed to help maintain and repair
the integrity of the BBB; however, it prevents neurons from growing and
regenerating properly. Axon projections attempt to extend only to be
blocked by the network of overlapping astrocytes that form a
homogenous barricade via their gap junctional connections. Cx43’s
interactions with cytoskeletal proteins and subunits affect the scaffolding
and shape of the cell, as changes in cell shape have been observed
following mTBI. In regard to cell arrangement, a monolayer of cells has
been demonstrated to be more effective for neuroprotection and better
for cell survival.
Currently, there is no effective therapeutic intervention available to
allay the secondary injury associated with TBI. Current research seeks to
understand the events involved in propagating this damage in hopes of
finding a point in the cytotoxic cascade to target and interrupt the
accumulation of damage. Many important facets of secondary injury have
been described, but scarce research has been conducted on the role of
gap junctional coupling in transmitting these damaging signals, given its
apparent importance. There is a need for understanding the role of
connexin components in the gap junctional communication associated
with TBI; particularly, connexin-specific regulators need to be identified
and connexin-specific contributions to TBI must be established.
Additionally, the relative abundance of the different connexin isoforms in
different regions of the brain must be quantified definitively and mapped
out and relative biological function of each connexin isoform established,
including the nature and consequences of Cx43’s interactions with
myriad proteins.
Among the research conducted on this topic, various studies have
reported a damaging effect of Cx43-gap junctions through its spread of
damage signals to otherwise healthy neighboring cells in the glial
syncytium (Frantseva et al., 2002). Moreover, Cx43 deletion in astrocytes
of mouse brain resulted in milder injury and less ATP release from
damaged cells, a significant factor in secondary injury accumulation,
indicating that Cx43 presence begets cellular damage. Tissues bordering
spinal cord injury (SCI) sites demonstrated upregulated Cx43 (Huang,
2012). Notably, Cx43-knockout mice exhibited less severe reactive
astrogliosis following TBI and failed to develop Cx43 plaques like their
wild-type counterparts. This study concluded that gap junctions
destructively spread damage signals following trauma (Huang et. al,
2012). Cx43-gap junctional channels are exceptionally permeable to ATP,
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ADP, and AMP (Lampe & Lau, 2004), making them potential regulators of
changes in cellular metabolism following injury.
Other studies have reported contrasting results supporting the
neuroprotective roles of such channels. One study concluded that
reactive astrogliosis was a neuroprotective process from their findings
that ablation of reactive astrocytes following controlled cortical impact
(CCI) trauma exacerbated injury, suggesting that its net effect was
protective in mTBI through limiting inflammation and preventing damage
to neural tissue. Interestingly, there was no net effect observed following
severe trauma, indicating that there is a threshold for the usefulness of
this possibly neuroprotective process (Myer et al., 2006).
Regardless of their contradictory findings, these studies tend to
agree that gap junctional coupling has an elusive, yet seemingly critical
role in attenuating or exacerbating neuronal apoptosis following mTBI
due to an apparent, transient increase in gap junctional coupling
following TBI (Frantseva et al., 2002). The notable correlation between
changes in the phosphorylation of Cx43 and changes in gap junctional
communication suggest that Cx43 has particular importance in the postTBI gap junctional communication processes, and also makes sense due
to its high permeability for ATP, ADP, and AMP. Phosphorylation mediates
Cx43 after trauma, and Cx43 throughout normal brain tissue is
overwhelmingly phosphorylated. Dephosphorylated Cx43 causes changes
in gap junctional intercellular communication (GJIC) and reported changes
in the conduction of the gap junction channel that may all be caused by
increased neural activity. Given that over 90% of homologous astrocytic
gap junctions contain Cx43 on both faces of the connection (Nagy &
Rash, 2000), it is possible that homotypic Cx43-composed gap junctions
are responsible for the patterns observed in gap junctional
communication post-TBI, as an increase in levels of Cx43 is observed,
accompanied by a structural modification that changes exposed epitopes.
However, this change is not observed in cases of severe trauma and
extensive neuronal damage; paradoxically, the Cx43 levels are actually
decreased in these regions of severe damage. There is a need for
understanding the relative levels of Cx43 and phosphorylated-Cx43
expressed in normal tissue and traumatized tissue, identifying specific
channel blockers, and identifying the nature of the damage signals
spread throughout the glial syncytium - IP3 a suggested candidate due to
its alleged involvement in cell death as well as the increase in IP3mediated signaling post-TBI (Frantseva et al., 2002).
Cx43 has the secondary classification of gap junction alpha-1 (Gja1), also the name of the gene that encodes the Cx43 protein. Gja-1 refers
to the similarities of Cx43 with other Cx protein sequences, and also
indicates that Cx43 was the first alpha Cx discovered, explaining why it
has the number one. Cx43 is known to have a short half- life, allowing for
its expression to be tightly regulated and rapidly altered (Dbouk, et al.,
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2009 and Lampe and Lau, 2004). Cx43 is a potential key player in
secondary injury post- TBI, although its role is evidently unclear and
highly debated due to its contradictory neuroprotective and also
neurotoxic effects. Knockout mice have been used in multiple studies to
assess the relationship between Cx43 and the extent of neuronal cell
death.
GFAP-positive astrocytes were found to be more abundant in
Cx43+/+ mice than Cx43+/- mice (Ohsumi, A. et al, 2000). These
findings indicate that a deficit in Cx43 expression could possibly disrupt
the accumulation of GFAP and somehow dampen reactive gliosis.
Furthermore, the extent of neuronal cell damage was significantly
reduced in Cx43 knockout mice (Franseva et al., 2002). The present study
hypothesizes that the presence of Cx43 in secondary injury processes
occurs early on in reactive astrocytes and is a precursor for the changes
observed in cellular metabolites and interactions seen later in secondary
injury. Since Cx43 directly associates with intermediate filament proteins,
and has been shown to undergo phosphorylation changes post-TBI that
ultimately have some effect on gap junctional communication (GJC) in the
glial syncytium, it is likely that the structural changes and consequential
functional changes that occur and rearrange Cx43’s exposed epitopes
allow for the upregulation of GFAP and vimentin proteins and
consequentially usher in astrogliosis. Due to the relationship between the
phosphorylation of Cx43 and its structural changes, as well as Cx43’s
interaction with intermediate filament proteins involved in astrogliosis, it
is possible that changes in Cx43 phosphorylation states lead to the
structural changes that occur in intermediate filaments of reactive
astrocytes. Given the Catch-22 effects of glial scar formation and reactive
astrocytes, it makes sense that changes in Cx43 would produce
contradictory neuroprotective and neurotoxic effects experimentally.
The relative levels of Cx43 phosphorylation have been shown to
have significant correlation with injury processes. Phosphorylation of
Cx43 is conferred by the extracellular-signal regulated kinase (ERK)
pathway, and this causes a significant reduction in the permeability of
these gap junctions (Ohsumi, A, et al., 2010; Prochnow, N., 2011). Given
that a relationship exists between the phosphorylated state of Cx43 (pCx43), the permeability of certain gap junctions, and post-injury
processes, it seems that Cx43 is a key player in secondary injury.
Moreover, experimentally induced expression of Cx43 provides
neuroprotection, but apparently not through gap junctional
communication, as this affect is still observed in the presence of gap
junctional blockers (Butkevich, et al., 2004). Levels of p-Cx43 are in flux,
with varying levels observable at different times post-injury and an
apparent peak of p-Cx43 levels at approximately six hours post-injury
(Ohsumi, et al., 2010). Astrocytes of the hippocampus demonstrated an
increase in p-Cx43 following mTBI, which induced ERK-regulated
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phosphorylation and led to an increase in Cx43 expression in these cells
apparently facilitating GJC among astrocytes of the hippocampus (Ohsumi
et al., 2004). Because the hippocampus is the region of the brain
primarily responsible for formation and storage of memories, damage to
the hippocampus results in learning and memory deficits. It seems that
Cx43 expression following mTBI is highly conditional upon the cellular
and environmental factors the cell is experiencing, demonstrating a
dependency on time, location and the state of neighboring cell types. It
may be that hemichannels composed of Cx43, as well as the gap
junctional coupling that occurs among them, have both damaging and
neuroprotective effects post-injury that dominate at different times and in
different circumstances.
The debate over whether reactive astrocytes are damaging or
neuroprotective is an argument between the “Good Samaritan” and the
“Bystander Effect” hypotheses. There is neuronal cell loss observed after
TBI, and also glial cell loss, including astrocytes; however, viable glial
cells respond to this damage by overcompensating, leading to reactive
gliosis. Cx43 is the connexin isoform most strongly associated with
astrocytes and, in traumatized astrocytes, may allow for propagation of
the harmful biochemical and messengers that lead to further secondary
tissue damage in what is commonly referred to as the ‘Bystander Effect,’
‘kiss-of-death,’ or cellular ‘fratricide.’ Cx43-composed gap junctions of
astrocytes cause an observable increase in calcium overload, oxidative
stress, and metabolic dysfunction (Ohsumi et al., 2004). Alternative to
this destructive, damage- signal-propagation effect is the idea of the
‘Good Samaritan,’ a neuroprotective strategy possibly employed by the
glial network in the spirit of ‘share-the-load,’ to prevent individually
damaged cells from reaching a critical load of harmful cytotoxins by
distributing these agents among otherwise healthy neighboring cells to
prevent any one cell from becoming overwhelmed. The neuroprotective
effect is supported by the contrasting observation of astrocytic Cx43-gap
junctions as scavengers of damaging cytotoxic agents (Ohsumi et al.,
2004). It is possible that the reactive astrocytes are both Good Samaritans
and Bystander Killers at different points in the secondary injury process.
The present study investigates the role of Cx43 in the secondary
incidence of mTBI to reveal a potential correlation between Cx43
expression and the biochemical events responsible for the secondary
injury associated with mTBI in order to shed light on the role of this
specific protein subunit and its importance as a therapeutic target.
Supported by the work of Franseva, et al., which calls for connexinspecific assessment of impact on neuronal cell death possible through
the use of specific anti- connexin antibodies, the present study assesses
the extent of fluctuation in Cx43 expression in response to different
treatments in astrocyte cell culture. Moreover, Frantseva, et al. maintain
that the levels of Cx43 synthesized and expressed in normal subjects is
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unestablished, identifying a need for this knowledge. The present study
seeks to somewhat address this gap in knowledge via comparative
analysis of Cx43 expression in normal hippocampal tissue samples from
a Wistar rat (sham), Wistar rats subjected to moderate TBI and treated
with saline (control), and Wistar rats subjected to moderate TBI and
treated with gamma-glutamylcysteine ethyl ester (GCEE), an antioxidant.
GCEE is an important antioxidant due to its ability to increase production
of glutathione (GSH), which is the most prominent antioxidant in the body
and helps to combat oxidative stress and reduce reactive oxygen species
(ROS) that are largely responsible for oxidative stress. The structure of
GCEE is depicted in Figure 16 and the structure of GSH is depicted in
Figure 18. Comparative analysis will be conducted through quantification
of Cx43 expression in the hippocampus through RNA extraction, reverse
transcription, and subsequent qPCR analysis of twenty different
hippocampal rat brain samples from three different experimental
populations: sham, TBI + saline, and TBI + GCEE.
MATERIALS & METHODS
Expression levels for Cx43 in different regions of the hippocampus
are quantified in the present through methods of RNA extraction, reverse
transcription, and real-time PCR (qPCR), and treatments on cultured
astrocytes alongside immunohistochemistry. RNA kit, and primers for
qPCR were all purchased from Life Technologies (Carlsbad, CA).
RNA Extraction Protocol:
• 100mg per sample were individually weighed from brain tissue
samples stored in the -80ºC and transferred on ice to separate
1.5mL tubes containing approximately 1mL each of RNAlater
reagent (Life technologies, Carlsbad, CA) and stored for
approximately 30 minutes.
• Brain tissue was removed from 1.5mL tubes and transferred to
individual Lysing Matrix D tubes containing 1mL each of Trizol.
• The tissue was lysed in a FastPrep-24 machine (NP Biomedicals,
Newport, CA) for six cycles at 45 seconds per cycle. In order to
prevent degradation of the tissue from excessive heating,
samples were iced for one minute between each cycle.
• The sample mixture was then pipetted from the Lysing matrix D
tubes, without transferring any beads from the Lysing Matrix D
tubes, to new 1.5mL tubes, which were subsequently shaken in
an incubator at room temperature for approximately five
minutes.
• Tubes were centrifuged at 12,000 x g at 4ºC for ten minutes to
separate the layers
• Liquid-liquid extraction was performed, pipetting the upper
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aqueous layer, without any material from the lower layer, into a
new 1.5mL tube for each sample.
Approximately 200µL of chloroform was added and
subsequently shaken for fifteen seconds by hand, then
incubated for 2-3 minutes at room temperature.
Tubes were centrifuged again at 12,000 x g at 4ºC for fifteen
minutes, and the upper aqueous layer was transferred into a
new tube, avoiding the transfer of any material from the lower
layers.
Approximately 300µL of cold isopropanol (stored at
approximately -20ºC for at least twenty minutes) was then
added to each tube and inverted five times by hand and
subsequently stored for thirty minutes at -20ºC.
Tubes were again centrifuged at 12,000 x g at 4ºC for
approximately ten minutes, and supernatant was pipetted off
and discarded, leaving pellets which were subsequently washed
with approximately 1mL of cold 75% ethanol (mixed one mL
nuclease-free water for every three mL absolute ethanol).
Small, white pellets were then vortexed back into solution and
subsequently centrifuged at 7,500 x g at 4ºC for ten minutes.
Ethanol was pipetted off and discarded and the pellet was
subsequently air dried at room temperature for five minutes,
although pellets were monitored to avoid complete desiccation.
Pellet was then resuspended in 100µL of nuclease-free water
and stored in the - 80ºC freezer for future use

NanoDrop Protocol:
• RNA samples were retrieved from the -80ºC freezer and thawed
on ice to prevent degradation of RNA.
• Once thawed, RNA samples were analyzed using a NanoDrop
spectrophotometer (Thermo Scientific, Waltham, MA). The
NanoDrop’s sensor was first cleaned by running a blank sample
of nuclease-free water.
• Each sample was briefly vortexed before a drop was pipetted
onto the NanoDrop’s sensor, and analysis was run using the
NanoDrop’s software technology; the Nanodrop sensor was
cleaned by wiping with a KimWipe between each sample run.
• NanoDrop analyses of all RNA samples’ concentration was
compiled (ng/µL) and purity was assessed (260/280 abs). A
spreadsheet of these results was produced and checked to make
sure samples were pure by looking at the 260/280 abs. A
260/280 sample readout with a ratio of two or less indicates a
purer sample.
• RNA samples were returned to the -80ºC freezer after use and
stored for later analysis.
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Gel Protocol:
• FlashGel™ System (Lonza Rockland, Inc., Rockland ME) for RNA
separation and analysis was used to verify the presence of RNA
and not DNA, since the NanoDrop cannot make this distinction.
The Flashgel™ System detects RNA quantities <10ng per band.
• RNA samples were removed from the -80ºC freezer and thawed
on ice to prevent degradation from heat.
• Once thawed, each RNA sample was prepared in a separate tube
with FlashGel™ Loading Dye (Lonza Rockland, Inc., Rockland ME
04841) so that each tube contained a 5µL load with a
concentration of less than or equal to 200ng of RNA per band;
for these wells, 2µL RNA were mixed by pipetting with 3µL
Loading Dye. These prepared loads were stored on ice until
ready for gel loading.
• Flashgel™ RNA Cassette was opened and flooded with nucleasefree water using a pipette. Water was subsequently absorbed
with a KimWipe by tilting the cassette and allowing the water to
drain out of the corner. Wells were not directly blotted or
handled.
• Flashgel™ RNA Cassette was loaded onto dock as shown in
Figure 5. Dock was subsequently connected to power supply
with red and black cables.
• Once connected, power supply was turned on and voltage was
set to 225mV. Top was snapped on to dock as shown in Figure
6, and gel was run for at least eight minutes without
interruption.
• After eight minutes, voltage was turned off and leads were
disconnected from power supply to remove cassette.
• Gel was then allowed to sit for approximately ten minutes and
subsequently exposed and photographed, as shown in Figure 7.
• RNA was returned to the -80ºC freezer for storage until further
use.
Reverse Transcription Reaction Protocol:
• RNA was removed from the -80ºC freezer and thawed on ice to
prevent degradation.
• Reverse Transcription is used to convert the RNA samples into
cDNA and was performed using a high-capacity cDNA kit
(Applied Biosystems, Foster City, CA, Part No. 4368814); cDNA
kit components were thawed on ice until ready for use.
• 2X RT Master Mix was prepared on ice, first by calculating the
volume of each kit component needed for the required number
of reactions, plus 10% of that number to account for any errors
or spills during transfer. Calculations were done for 31 samples,
so component volumes needed were calculated for 34.1 samples
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in order to provide enough excess in case of error, based on
initial sample size. Calculations were based by multiplying the
sample number by the volumes listed in Table 1.
The 2X Master Mix was mixed in a 1.5mL tube on ice then
mixed gently via pipette
10µL 2X master mix was then pipetted into 31 individually,
labeled 0.2mL PCR tubes for each reaction
10µL RNA sample was subsequently pipetted into corresponding
tube and pipetted up and down two times gently to mix. Tubes
were then sealed.
2mL tubes with their caps cut off were used as nests for
centrifugation. The 0.2mL reaction tubes were place in the 2mL
nested tubes centrifuge and centrifuged for approximately 15
seconds on pulse in order to eliminate any possible air bubbles.
Tubes were placed on ice until ready for loading into the
thermal cycler
Thermal cycler was programmed according to Table 4, which is
also depicted in Figure 8.

PCR Protocol:
• Real-Time PCR (qPCR) analyzes relative mRNA concentrations of
target genes expressed in samples, reflecting expression levels
of target genes. To run the reaction, Universal Master Mix
(Applied Biosystems, Carlsbad, CA) is used, which includes
Taqman primers and probes, as well as PCR reagents. The cDNA
made by reverse transcription of extracted mRNA is used to run
the reaction.
• Subsequently, reaction is run with both experimental assay gap
junction alpha-1 (Gja1, 87 amplicon length, Life Technologies,
Carlsbad, CA) as well as a control, glyceraldehyde-3-phosphate
dehydrogenase (Gapdh, 174 amplicon length, Life Technologies,
Carlsbad, CA), which should be equally expressed across all
cells since it is a “housekeeping gene” responsible for standard
cellular metabolism events. Half of the prepared reaction plate is
experimental and half the prepared reaction plate is control,
with each sample run twice (once on each side of the reaction
plate)
• 1µL of 20X TaqMan gene expression assay solution, 10µL 2X
gene expression master mix, and 8µL nuclease-free water were
used per reaction well. Before beginning, the amount of each
reagent needed was calculated based on the desired number of
reactions and these volumes were subsequently mixed in two
different reaction tubes, using Gapdh as the assay reagent for
one of the tubes, and Gja1 for the other.
• Gja1 assay solution was used as the experimental assay, and
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glyceraldehyde-3- phosphate dehydrogenase was used as a
control.
Assays were mixed by pipetting up and down twice and then
vortexed briefly.
1µL cDNA sample was subsequently added to each designated
well and a standard TaqMan PCR program was immediately
performed.
The ∆∆CT is run with desired number of well plates, “TaqMan
reagents” and “standard” (2 hour) time.
Plate layout must be assigned with “Plate set-up,” then “define
targets and samples.” Samples are defined by highlighting wells
and assigning them with either Gapdh control or with Gja1
experimental.
The plate is lined up to reflect the plate layout already assigned,
and then the run is started. The PCR reaction takes
approximately two hours per reaction plate.

Astrocyte Cell Culture Protocol:
Astrocytes were stored in liquid nitrogen tank until ready for use to
preserve viability (Invitrogen, Carlsbad, CA). Astrocytes were thawed in a
37º water bath for two minutes, swirling vial occasionally to ensure
complete melting of ice. All live cell culture work was done under a flow
hood to prevent contamination. UV-light in hood was turned on prior to
beginning and allowed to warm-up. Astrocytic media was prepared (85%
DMEM + 15% FBS) by removing 88.5mL DMEM from a 500mL DMEM bottle
and replacing it with 88.5mL FBS (Invitrogen, Carlsbad, CA). Under the
flow hood, the astrocytes were transferred from their vial to a new 15mL
tube. The vial was then rinsed with 1mL of the prepared medium,
dropwise, and this solution was subsequently added to the 15mL tube,
making a total volume of 2mL of cells. 8mL of complete medium were
then added to the tube to make a total of 10mL in the tube. This tube
was centrifuged for five minutes at 250 x g and then the supernatant was
decanted under the flow hood. 2mL medium were added to this 15mL
tube and the astrocytes were resuspended by pipetting up and down.
This solution was then pipetted onto a plate in a circular pattern, to
ensure distribution of the cells and spread them out across the plate.
Plated cells were observed under a microscope in order to ensure that
they were spread evenly and not crowding each other. The plate
containing the cells was then incubated at 37ºC, 5% CO2, 90% humidity.
Media was replaced approximately every 4 -5 days and a cell viability
(MTT) assay was done to test for cell stress. Four different populations of
astrocytes were compared: normal/untreated, treatment to reduce Cx43
expression (octanol) (Pekny and Nilsson, 2005), hydrogen peroxide
(H2O2) treatment to induce oxidative stress, and antioxidant treatment
(750 uM GCEE). The effects of Cx43 on neuronal damage was
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subsequently assessed through DCF and MTT assays (relative oxidative
stress levels and cell viability, respectively) of all four astrocytic
populations.
RESULTS
RNA extraction was performed on five separate occasions, as listed
in Table 2. Extractions were among hippocampal samples with different
treatments at different time points including sham, TBI + saline at 30
minutes, TBI + saline at 60 minutes, TBI + GCEE at 30 minutes, and TBI +
GCEE at 60 minutes. The samples are listed according to treatment
classification in Table 3. NanoDrop results indicated RNA samples
extracted were pure and of good quality, having a 260/280 abs of
approximately less than or equal to two, as depicted in Figure 1. All three
FlashGels™ run indicated that uncontaminated RNA was present in all
samples extracted, as shown in Figures 2, 3 and 4.
Extracted mRNA was successfully converted to cDNA through
reverse transcription and subsequently analyzed through qPCR. In order
to conserve use of resources, only twenty samples were run: six sham,
six TBI + GCEE at 30, and eight TBI + saline at 30. Samples used are listed
in Figures 13 and 14. Two qPCR plates were run and their corresponding
amplification plots are depicted in Figures 9 and 10. A schematic of the
two plates’ set-up and the samples run can be seen in Figures 13 and 14.
Fold-change calculations were done to determine the normalized gene
expression of Gja1 amongst the three different treatment populations.
Expression in the sham population was set to one, as a standard for
comparison. The fold change of the saline-treated samples was 1.412
compared to the sham control. The fold change of the GCEE-treated
samples was 0.903 compared to the sham control. A single-sided ANOVA
statistical analysis was performed with the ΔCT values of the qPCR for
each treatment, and is depicted in Figure 12. A single-sided ANOVA was
practical for statistical analysis of these results because it compares
variation with in situations where there are more than two treatment
types, or populations. A single-sided ANOVA compares the variation
between samples of one treatment type to the variation between the
differences observed in the different treatment types and indicates
whether or not there is a significant change observed between different
treatment types relative to the variation between samples in one
treatment type. Despite the trend observed, the results of the ANOVA
indicated that this trend was not statistically significant.
Cell culture work was delayed because the cells died during a 13day period of heavy snow that made the cells inaccessible and therefore
media could not be replaced. This experiment is a future direction and
will completed during the spring and summer 2015.

Journal of Undergraduate Research and Creative Activity, Vol. I | 85

Connexin-43 and Traumatic Brain Injury

CONCLUSIONS/DISCUSSION
Despite the lack of statistical significance from the results of the
qPCR research, a noteworthy trend does exist that should be investigated
further, and the implications of such a trend are discussed here.
Normalized fold-change of gene expression for GJA1 demonstrated an
increase from sham levels in the mTBI with administered saline 30
minutes post-injury. However, this increased level of GJA-1 expression
returned back to below sham levels for the mTBI with administered GCEE
30 minutes post-injury. If this trend is reflective of a statistically
significant phenomena, these results would indicate that the expression
of GJA-1, and consequentially the amount of Cx43 protein translated,
correlates with oxidative stress. The mTBI with saline model indicates
that there is more Cx43 protein translated when oxidative stress is
introduced. With the addition of the GCEE antioxidant, which substantially
relieves oxidative stress, there could be less of a need for Cx43, causing
GJA1 to be less expressed. These observations would likely support the
‘Good Samaritan’ view of Cx43’s role, as this oxidative-stress-dependent
presence would likely be compensatory. The increased expression of
GJA1 in the mTBI with saline treatment could support either the ‘Good
Samaritan’ or ‘Bystander Effect’ contentions, but the decrease in GJA1
expression observed after administering antioxidant more likely lends
itself to the ‘Good Samaritan’ hypothesis. A possible explanation for this
phenomenon is the synthesis of the most prominent natural antioxidant
employed by the body to combat oxidative stress: glutathione (GSH). GSH
is composed of three amino acids, glutamate, glycine and cysteine.
Because of the significantly lower concentration of cysteine in the brain
as compared to glycine and glutamate, cysteine is the limiting factor for
GSH synthesis (Drake, et al., 2002). GSH is available at greater levels in
astrocytes than in neurons, and is the most pronounced way that
astrocytes are able to protect neurons from oxidative stress. For cocultured systems containing both neurons and astrocytes, the neurons
were more susceptible to damage from oxidative stress if the astrocytes’
gap junctional communication was inhibited (Sáez, 2003). Astrocytic
protection of neurons is crippled when GSH levels are decreased in the
astrocytes, but when GSH is available astrocytes are able to protect
approximately twenty neurons per astrocyte against damage from
oxidative stress, particularly from the reactive oxidative species ,
hydrogen peroxide (Dringen, et al., 2000). GSH synthesis requires an
interplay between astrocytes and neurons. Cysteine availability limits GSH
production in neurons alone and determines their GSH levels. However,
when astrocytes are present, GSH levels increase in neurons, meaning
that astrocytes provide and essential cysteine- precursor that the neurons
are then able to use to fuel GSH production to combat oxidative stress.
This nature of this precursor has been experimentally identified as CysGly
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(Dringen et al., 2000). Because glutamine is released from astrocytes, and
CysGly is produced extracellularly through the action of an astrocytic
ectoenzyme, that reacts with GSH so that these components can be
uptaken by neurons and subsequently used to produce GSH within the
neurons, astrocytes furnish all three necessary ingredients for GSH
production to neurons (Dringen, et al., 2000). This interaction is depicted
in Figure 15. If the trend observed in the RNA work of this study is
statistically significant, it could be explained by this phenomenon, as the
Cx43 increase observed from TBI would aid diffusion of GSH, glutamine,
and ATP out of the astrocyte at a greater rate through Cx43
hemichannels, allowing for the raw materials for GSH synthesis to be
uptaken by the neurons. The decrease in Cx43 expression in the TBI with
GCEE treatment administered that may be reflective of a significant trend
would also make sense when considered in this context, because GCEE
would provide the raw materials needed for neuronal uptake to fuel GSH
production, bypassing the need for an increase in Cx43 hemichannels in
astrocytes since the diffusion of these reactants out of astrocytes would
be unnecessary since the reactants would already be provided by the
GCEE.
The metabolism of glutathione is depicted in Figure 17. GSH
synthesis requires ATP for two different steps, making ATP a limiting
factor as well depending on the antioxidant demands of the brain. In a
time of injury, when oxidative stress poses a serious threat to the health
of the brain, GSH production increases in order to help preserve the
brain’s tissues and functioning. Studies have demonstrated that a major
component of the release of ATP from astrocytes that occurs following
injury is through opening of Cx43 hemichannels because ATP can diffuse
through Cx43 hemichannels and Cx43-composed gap junctions (Huang,
et al., 2012). In this way, a plausible trend for GJA1 upregulation could be
reflective of the brain’s attempt at self-preservation by increasing the
amount of Cx43 so that Cx43 hemichannels or gap junctions can be
constructed to allow for the more rapid and widespread distribution of
ATP throughout astrocytes as well as increased ability for astrocytes to
provide the necessary reactants to neurons to facilitate neuronal
production of GSH and prevent neuronal damage from oxidative stress.
Cx43 hemichannels do not preferentially allow the passage of GSH, but
would help increase the rate of GSH synthesis in neurons by providing the
raw reactant needed. Additionally, the increased ATP release through
Cx43 gap junctions and hemichannels affects the formation of astrocytic
stress fibers, as well as the morphological changes that occur posttrauma, like cellular flattening (Lin, et al., 2003), which helps facilitate
reactive astrogliosis processes.
Aside from facilitating passage of signaling molecules, secondary
messengers, ATP, and ions, gap junctions also allow for the exchange of
small interfering RNA (siRNA) between cells (Dbouk, et al., 2009), which
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could allow it to regulate gene expression for certain proteins. Moreover,
Cx43 has been postulated as a regulator of gene expression through
recruitment of transcription factors (Giepmans,B. N G., 2004). Therefore,
the effects of Cx43 on gene expression of both protective and damaging
factors should be investigated further.
In the future, this research should be re-done with a greater sample
size per treatment type in order to determine whether or not the
observed trend is statistically significant. Moreover, it would be helpful to
investigate any possible relationship between p-Cx43 and treatment type.
Phosphorylation is a means of Cx43 regulation (Lampe and Lau, 2004)
and p-Cx43 is mostly concentrated in brain tissue six-hours post injury
(Ohsumi, et al., 2010), indicating that the phosphorylation state of Cx43
plays a role in post-traumatic processes, and it would be interesting to
investigate whether or not reducing Cx43 expression or administering an
antioxidant (i.e. GCEE) would have any effect on the ratio of
unphosphorylated-Cx43 and p-Cx43. Another future direction of this
research would be to assess the possible structural changes of the
astrocyte projections resulting from intermediate filament activity under
different treatment conditions, and observe any potential influence of
Cx43 on intermediate filament behavior or morphology to ultimately
assess if Cx43 plays a role in the morphological changes of astrocytes
during reactive astrogliosis that lead to glial scar formation and plaques.
Astrocytes upregulate their intermediate filament production following
trauma, facilitating the process of reactive astrogliosis and have been a
strong reason some researchers consider astrocytes to be predominantly
protective following injury (Pekny and Nilsson, 2005; Dbouk et al., 2009).
Moreover, mice with a predisposition to lower levels of Cx43 expression
were demonstrated to have less rapid upregulation of GFAP following
trauma, slowing the process of reactive astrogliosis (Ohsumi, et al. 2010).
Additionally, drebrin (developmentally-regulated brain protein) – a
protein that binds to actin, an important intermediate filament - is a
newly-recognized binding partner of Cx43’s carboxy-terminal tail and has
been implicated as a key player for maintenance of gap junctional
communication, responding to changes in cellular signaling, drebrindeficient astrocytes had lower levels of p-Cx43 and caused a decline in
the permeability of gap junctions (Butkevich, et al., 2004). Because Cx43
has direct interactions with multiple intermediate filaments, which is
related to the phosphorylation state of Cx43, it would be good to
research this relationship’s response to different treatment types
including one that induces oxidative stress (i.e. H2O2) and one that
reduces Cx43 expression (i.e. octanol).
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Movements in Dialogue
Kaleidoscope and the Discourse of
Underground News
by Jeb Ebben
University of Wisconsin-Milwaukee

Throughout the late 1960s and early 1970s, underground
newspapers such as Milwaukee’s Kaleidoscope documented, reported on,
and informed the burgeoning American counterculture. These papers
served many functions. They discussed drug experiences and reported on
local news and events, from concerts to protests and police brutality.
They reviewed the newest psychedelic rock albums, published poetry and
artwork, and sought to challenge their readership (and, by extension,
mainstream America) by introducing new and radical ideas. They
reprinted communiques from leftist organizations such as the Black
Panthers, Students for a Democratic Society (SDS), and, later, the Weather
Underground. Most importantly, they gave the counterculture and the
mass movement growing alongside it a venue to articulate its desires and
aims. I will explore how the underground press, as exemplified by
Milwaukee’s Kaleidoscope, acted as a venue for intramovement discourse,
an arena for kinks to be worked out and grievances aired. Drawing
primarily on the complete run of Kaleidoscope as well as an oral history
of the paper provided by John Kois, the paper’s co-founder and managing
editor for most of its run, I will discuss both how Kaleidoscope can be
used as a case study of the broader role of the underground press, and
how it differed from its conventional contemporaries in important ways. I
will argue that underground newspapers were more than just sounding
boards for the counterculture and played a vital role in the articulation of
the politics of a mass movement.
In the pages of the various mimeographed papers sprouting up
across the country, the growing pains and internal conflicts of the mass
movement were laid bare, providing a rare look into the process of a
movement working to define itself. This movement had no single aim,
and was in fact made up of many different organizations, all with their
own agendas. Often, these organizations worked toward common goals,
even if disagreements arose over tactics and theory; at other times, the
in-fighting and sectarianism looked like a movement tearing itself apart.
This tension was often kept behind closed doors, but it bubbled over into
the pages of Kaleidoscope and the numerous other underground papers
of this era.
Unsurprisingly, the underground press has generated a number of
works attempting to analyze its importance. Perhaps the most
Journal of Undergraduate Research and Creative Activity, Vol. I
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comprehensive history of the underground press and its connection to
the mass movement is John McMillian’s Smoking Typewriters: The Sixties
Underground Press and the Rise of Alternative Media in
America. McMillian’s work is extensively researched and focuses primarily
on three papers: the Los Angeles Free Press, Austin, TX’s The Rag, and
East Lansing’s The Paper, although dozens of other papers,
including Kaleidoscope, are mentioned.
McMillian is one of the few authors to thoroughly examine the
direct connection between the underground press of the 1960s and
1970s and the leftist political movements happening concurrently.
McMillian examines “how underground newspapers educated, politicized,
and built communities among disaffected youths in every region of the
country” and “became the Movement’s primary means of internal
communication.” I draw on McMillian’s work but acknowledge its
limitations. McMillian paints a portrait of a white, heterosexual, maledriven underground press to go along with a largely white, heterosexual,
male-driven New Left. While McMillian is mostly correct in his
characterization of these overlapping movements, he fails to adequately
address connections to the Women’s Liberation, Black Power, and Gay
Liberation movements. As my examination of Kaleidoscope will show, the
underground press also had the potential to be a venue for marginal
voices within the New Left to articulate their own positionality and aims.
Kaleidoscope itself has not received significant attention in existing
scholarship. Mentioned in passing or relegated to
footnotes, Kaleidoscope’s importance to the larger underground press
movement is generally only considered in the context of FBI director J.
Edgar Hoover’s declaration of war on “New Left-type publications.”
Specifically, an obscenity charge against Kaleidoscope editor John Kois is
used as an example of the way the law was used to bankrupt papers by
drowning them in legal costs.
This lack of coverage is unfortunate, because Kaleidoscope offers
more than a mere case study in suppression of the freedom of the
press. Kaleidoscope directly engaged with women’s issues, racism, and
homophobia, often before its contemporaries. Notably, Kaleidoscope was
one of the first papers to discuss Gay Liberation, reprinting material from
Come Out!, the official organ of the Gay Liberation Front (GLF) and
allowing space for the newly formed Milwaukee chapter of the GLF to
discuss the particular nature of oppression against homosexuals, as well
as the need for a “working coalition with … other liberation movements
who show a willingness to struggle with their sexism.”
Over the paper’s run from 1967 to 1971, the subject matter shifted
from typical counterculture fare such as New Age mysticism, poetry, and
drug culture, to a more pronounced focus on politics. The first issue of
the paper, published in October 1967, immediately takes an adversarial
stance, introducing itself as “something to wave in the decaying face of a
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dying establishment.” Despite this confrontational opening, however,
much of the issue feels tame by today’s standards. While the issue does
dedicate significant column inches to a first-hand account of one of
Milwaukee’s now famous open housing marches, the other features
include discussions of magic mushrooms and LSD and an introduction to
the I Ching; the piece on the housing march is the only article which
engages with politics head-on.
By the paper’s 12th issue, the discussion of hippie counterculture
and revolutionary politics is about evenly split, and the cover story is on
the assassination of Dr. Martin Luther King, Jr. In the following weeks and
months, the paper would devote increasing attention to gay rights,
gender roles, abortion, Black Power, and New Left politics. Kaleidoscope
would cover both local and national issues, and as the paper pushed into
the 1970s radical politics dominated its pages.
Interestingly, Kois described the paper as “never real strong on the
political side. … We covered it, we allowed people from those
organizations and groups to use the paper as a way to communicate their
message and join the dialogue, but that was never our main intention.”
However, the idea of creating a platform for “different groups who had a
hard time being heard and who were usually misinterpreted by the
mainstream media” without taking an official editorial stance was integral
to Kois’s vision of the paper.
This dedication to furthering “the dialogue” is one
of Kaleidoscope’s most important characteristics, no doubt a response to
the stifling political environment of Milwaukee in the mid-1960s. When
Kois founded the paper with his friends Bob Reitman, a radio disk jockey,
and John Sahli, a musician and artist, Milwaukee had a “very small town
feel,” with the city segregated along ethnic lines. Although known for its
socialist tradition, Milwaukee was socially conservative, and “a bit oldfashioned.” The Milwaukee Journal, a generally liberal paper, was not
interested in covering what Kois and the Kaleidoscope staff considered the
pressing issues of the day; as such, it was important for Kaleidoscope to
expose its readership to all of the news, music, and ideas they would
otherwise never have access to. This echoed the stated philosophies of
early underground papers such as The Los Angeles Free Press, which
pledged to “provide a place for free expression and critical comment and
for dialogues between creative figures … who presently have no local
outlet in which to print such provocative writing.”
Former Kaleidoscope writer Mike Zetteler, writing for his website
Zonyx Report, noted that there was pushback from the paper’s
readership for the increased inclusion of more overtly political material.
Zetteler described a “deep-seated division … between the political
Radicals and alternative-culture Heads,” with readers accusing the paper
of promoting violence whenever it published political material. To its
credit, the editorial staff maintained that writers were speaking for
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themselves, not on behalf of the paper. As described by Zetteler, “the
paper was open to just about anybody who cared to do the work, and …
it was a newspaper of individual voices, not a party organ.” This is
contrasted with McMillian’s characterization of the trajectory of the
underground press, with many papers becoming “mouthpieces for
militant New Leftists and third-world revolutionaries.”
Kaleidoscope’s first truly radical experiment in exposing readers to
new ideas was a 1969 issue in which the reins of the paper were turned
over to Kaleidoscope regular Beverly Eschenburg for a “Women’s
Liberation Special.” This was not the first “theme” issue of the paper (that
would be the November, 1967 issue which focused entirely on
marijuana); however, this was the first issue to exclusively spotlight
political issues, giving women total control of the paper. In her
introduction, writer Jennie Orvino addressed the paper’s male readership,
stating that “The Kaleidoscope supplement on Women’s Liberation will
threaten you.”
This bold, almost cocky introduction partially obscures that this
was no doubt a risky move on Kaleidoscope’s part. In the following
pages, women writers discussed lesbianism, masturbation, birth control,
and abortion. A two-page spread entitled “Women’s Liberation: A Primer”
laid out the case for the importance of feminism. “Women are getting
together,” wrote contributor Marsha C., “and when we are united, the
potential for changing society will be limited only by our imaginations.”
According to Zetteler, the Women’s Liberation Special sold out in
three days. The following issue described the Women’s Liberation Special
as “a milestone” and “by far our most successful issue” which “reached
and affected an incredibly wide range of people.” The success of the
Women’s Liberation Special clearly energized the Kaleidoscope staff, and
a special Gay Liberation supplement was published only two months
later.
This issue is notable for several reasons. First, it was the two year
anniversary issue of Kaleidoscope. To devote significant coverage to the
Gay Liberation movement in such a monumental issue speaks volumes of
the editorial staff’s commitment to challenging themselves and their
readers. The issue’s introduction, uncredited but presumably written by
Kois, responds to a letter to the editor criticizing the paper for its poor
coverage of homosexual issues:
We hope this issue’s Special Homosexual Supplement helps correct
the oversight on our part. We want the material in this issue to be but the
beginning of regular and thorough coverage of the local gay scene, and
hope readers will help by supplying relevant news and graphics.
Also of note is the fact that Kaleidoscope’s Gay Liberation
supplement was published in February, 1970, less than a year after the
Stonewall riots, widely considered the inciting incident for the Gay
Liberation movement. While there is, as Terrance Kissack suggests, ample
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reason to “deconstruct Stonewall narrative,” that Kaleidoscope devoted
considerable attention to Gay Liberation so early sets it apart from the
rest of the underground press and the activists of the New Left who
rebuked GLF efforts to “integrate the politics of homosexuality into the
consciousness and agendas of their fellow activists.” It is astonishing to
realize that this conversation was taking place in a mid-sized, socially
conservative Midwestern city like Milwaukee;
additionally, Kaleidoscope’s focus on Gay Liberation predates Milwaukee’s
most prominent homosexual organizations, the Gay Liberation
Organization and the Milwaukee GLF.
Organized in a similar manner to the Women’s Liberation Special,
the Gay Liberation supplement begins with a brief introduction to Gay
Liberation and a manifesto of sorts. The Kaleidoscope staff, never known
to shy away from controversy, included numerous photographs of naked
men, including depictions of erect phalluses. A piece from writer and
psychotherapist Paul Goodman begins, “In essential ways, homosexual
needs have made me a nigger.” If there was any reader backlash, it went
unremarked in the pages of the paper, and Kaleidoscopecontinued to
cover Gay Liberation in nearly every issue.
In the weeks and months following these special issues, the letters
pages were overwhelmingly full of support and appreciation. But
while Kaleidoscope may not have published many dissenting opinions on
the topics of Women’s and Gay Liberation, this didn’t mean that difficult
conversations weren’t taking place behind the scenes. The increased
political focus of the paper, outside pressure from radicals, and the staff
being restructured into an ostensibly nonhierarchal collective provoked
many disputes. Further, Zetteler felt that this new structure gave the
women staffers a “double voice.”
A particularly contentious fight over the nature of sexism led to a
vote to ban ads for Avant Garde, an erotic magazine, as well as any
personal ads soliciting sex. For his part, Kois felt these discussions were
an important part of the process:
If it was painful, it was real. … If it came as a surprise to us, and it
made us see things in ourselves that we needed to deal with, then
obviously it was a real issue. … If an issue came along and seemed easy,
then we knew it didn’t mean much. But if there was some pain with it and
we recognized it in ourselves, then that’s something that we really had to
take seriously and do something about.
Kois’s dedication to difficult conversations and making space for
marginalized voices set Kaleidoscope apart from much of the rest of the
underground press which, “in their organization and content … mirrored
the sexism and homophobia of the dominant culture.” Of
course, Kaleidoscope was far from being the only paper to cover such
issues. In fact, the gay press was beginning to thrive in New York thanks
to papers like Come Out!, Rat (later Women’s LibeRATion), and Gay
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Power, as well as an ever-increasing number of articles in the
underground and mainstream press alike. Still, it is clear
that Kaleidoscope was unique among much of the underground press in
their extensive coverage of women’s and gay movements.
Beyond amplifying those voices that were marginalized even within
the mass movement, Kaleidoscope also provided a venue for
intramovement dialogue and criticism within its pages. On one notable
occasion, the paper reprinted an open letter from Black Panther cofounder and Supreme Commander Huey P. Newton in support of
Women’s and Gay Liberation. Despite the hypermasculine veneer of the
Black Panther Party, Newton was “one of the only movement men to
indicate support for gay liberation … asking Panther Party members to
confront their discomfort and hostility to gays and lesbians and to
support gay liberation and women’s liberation.”
Newton’s letter, as historic as it may have been, was still
problematic. Kaleidoscope published, directly across from Newton’s letter,
a statement from the newly formed Milwaukee GLF in which the group
both praises and critiques the Black Panther co-founder:
While we welcome Huey’s statement and recognize its importance
as a first step, we also detect in it a lack of deep understanding of the
Gay Liberation Movement, of what it means to be gay, and what
contributions the anti-sexist movements are making toward building a
revolutionary society.
The letters pages of the paper also functioned as a discussion
forum, with readers responding to the stories and ideas presented in the
paper, as well as to other letters. Some conversations would take place
over the course of several issues, such as a curious exchange between
social workers discussing the particulars of working with welfare clients
and the necessity of caseworkers calling for wildcat strikes (unauthorized
strikes, initiated and conducted without union approval over an issue of
local significance). Other letters would go on for dozens paragraphs,
requiring that they be continued in the back pages of the paper.
For Kois, this was all about building community. Perhaps this is the
overarching value that made Kaleidoscope special. Unlike other papers
which served as de facto party organs for the SDS and other New Left
groups, Kaleidoscope wasn’t about parroting the party line; nor was it
about making a buck. While its increased focus on politics reflected the
times, this came from Kois’s deeply-held conviction that communities
were strengthened by the free exchange of ideas. And for
Kois, Kaleidoscope was always about serving the community in a lasting
and meaningful way:
It was always about relationships. I mean, it was always about, you
know, a different kind of relationship. And initially that relationship
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wasn’t much more than sharing a joint. But then, if you take relationships
seriously, you realize, well, how are you judging the person you’re
sharing joints with? Let’s look at the people we’re sharing joints with.
What’s common about them, what are people missing from this? … That
was always what it was about. It was about helping people learn about
themselves.
In many ways, Kaleidoscope represented the best of the movement.
That is not to say that its staff worked together in perfect harmony or
made no mistakes. Writers occasionally “blew up and quit in a huff or in
sorrow.” The paper made editorial choices that didn’t always sit well with
its readership, and the staff had their blind spots. But under the
leadership of editor John Kois, they worked to confront these head on
and continue growing.
By the time the paper folded in 1971, it was $15,000 in debt. Kois,
who had left the paper earlier that year, holed up in a one bedroom
apartment, feeling as though he was too notorious to show his face
around town. When he finally heard that the Supreme Court had
overturned the obscenity charge against him, Kois felt the Kaleidoscope
story had come to a close. It was time to leave Milwaukee.
Nationally, the political landscape was changing; it seemed as if the
movement was tearing itself apart. Underground papers either evolved or
folded, and those that hitched their wagons to the New Left fared
especially poorly. Meanwhile, SDS, responsible for so much of the politics
of the era, “destroyed itself in a paroxysm of factional infighting.”
It is a testament to Kaleidoscope that it lasted as long as it did. In
fact, it outlasted East Lansing’s The Paper, which ceased publication in
1969. Similarly, the glory days of the Los Angeles Free Press ended in
1970, with the paper drowning in debt and sold off to a major California
pornographer. While Kaleidoscope may have been late on the scene
compared with the papers based in larger cities or nearer hubs of
movement activity, its staying power can be attributed to its focus on
community and the dedication of its staff.
From 1967 to 1971, Kaleidoscope shared new and revolutionary
ideas, challenged its readers, and created an important venue for
intramovement dialogue. Beginning as an outlet for Milwaukee’s
burgeoning counterculture and evolving into an important part of the
mass movement, Kaleidoscope’s willingness to honestly interrogate the
issues facing the community it served meant that it was an arena for
tensions to be resolved. That Kaleidoscope, unlike many of the
underground papers of the era, never transformed into an unofficial party
organ for the New Left allowed it to be uniquely critical of the politics of
the mass movement while at the same time articulating its aims. The
close study of Kaleidoscope offers many insights into the various
components of the movement: the hippies, the Yippies, the New Left, the
Black Panthers, and, importantly, Gay Liberation and Women’s Liberation.
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It is wholly unfortunate that Kaleidoscope hasn’t been afforded the
same attention as other, more prominent underground papers. Further
study of the paper and those men and women who ran the mimeograph,
wrote articles, stood on street corners selling the paper, and fought for
the paper’s very right to exist, would no doubt be fruitful. Such study
would allow us to examine not only the ways that the paper could be
used to exemplify a movement, but how it was truly unique as well.
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Jargons and Pidgins and
Creoles, Oh My!
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Linguistics, as defined by the Oxford English Dictionary, is “the
science of studying language, including phonetics, phonology,
morphology, syntax, semantics, pragmatics, and historical linguistics”
(OED.com). Within this field, the study of pidgin and creole languages is
the source of much controversy and disagreement. Due to their
divergence from typical linguistic features and development patterns,
pidgins and creoles have long been ignored by the linguistics community.
Considered by many to be “inferior, haphazard, broken” versions of
“older, more established languages,” these so-called “bastard tongues”
were written off as unworthy of study (Todd 1). Only recently have these
forms of language garnered interest from linguistic scholars known as
Creolists. However, compared to their more respected and recognized
counterparts, the study of pidgins and creoles remains incomplete.
Modern Creolists are able to agree neither on the accepted definitions for
the terms pidgin and creole nor on the status of a number of languages
claiming to be either of the aforementioned terms (Muysken and Smith
3). While usually studied together, the terms pidgin and creole are used
to distinguish between two very different and unique forms of speech and
language (“The Origins of Pidgin” 1).
Looking first at pidgin languages, Creolists generally agree that
these are languages of necessity. This means they are formed when two
groups of people who do not share a common language must
communicate. In order for a pidgin to form, one of the groups involved
must be in a more dominant position than the other so that the less
dominant group abandons their primary language in favor of creating a
pidgin language (“Pidgins and Creoles”). Characterized by its “limited
vocabulary and simplification or elimination of many grammatical
devices,” a pidgin is a contact vernacular designed to meet the immediate
needs of its speakers (DeCamp 26). Possibly the most famous example of
pidginized communication can be found in the Disney movie Tarzan
when the movie’s namesake protagonist introduces himself to his
eventual love interest by saying “Me Tarzan, you Jane!” (DeCamp 31). Due
to their specialized nature, pidgins are usually short-lived means of
communication. It is rare for a pidgin to survive an entire century, with
only one exception. The pidgin language called Sabir, better known as
Mediterranean Lingua Franca, was first documented in the Middle Ages
and continued until the twentieth century (DeCamp 27). As auxiliary
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situational languages pidgins do not have native speakers (Muysken and
Smith 3) and are dependent upon the presence of interlingual contact.
Once the necessary interlinguistic interaction ceases, the pidgin typically
follows suit and becomes extinct (DeCamp 27).
Like the languages it refers to, the etymology of the word pidgin is
the source of much debate. The two most viable proposals are that the
word is derived from either the Hebrew word pidjoin meaning “business,
exchange, trade” or that it is a Chinese corruption of the Portuguese word
for business, ocupacao (Muhlhausler 1). Both of these are probable
explanations because pidgins have most commonly been found in areas
where business-related international contact was prevalent. Historically,
pidgins have resulted from three primary occurrences: intercontinental
commerce, plantation systems, and maritime activities (“The Origins of
Pidgin”). Each pidgin began as a form of communication used by slave
masters, plantation owners, merchants, and sailors to converse with their
servants, slaves, customers, or surrounding native population (DeCamp
29).
In the last hundred years there have been several theories
proposed in an attempt to explain the origin of pidgin languages. These
theories of origin can be divided into five basic, slightly overlapping
theories. The theories included are the baby-talk theory, independent
parallel development theory, nautical jargon theory, monogenetic theory,
and the Universalist theory. While this basic group of theories is
applicable to a majority of pidgins, there are still some that require a
combination of theories to best explain their creation or are simply not
addressed by the present system of beliefs (“Pidgins and Creoles”).
First proposed in 1876 by Charles Leland, the baby-talk theory is
considered the earliest pidgin generation theory. This theory likens
pidgin speakers to young children first learning how to speak. Leland
noted that, like these children, pidgin speakers used a high proportion of
content words and very few function words. He also noticed that in the
speech of both groups morphological change was infrequent and word
classes were considered far more fluid than in standard languages. He
suggests that pidgins arise when slave masters or merchants intentionally
simplify their way of speaking due to the subordinate class’s perceived
inability to master the dominant class’s language (Muhlhausler 134-135).
As English was considered “the language of the prestigious and
powerful,” slave masters believed teaching it to their slaves would give
them too much power, so they employed a simplified, makeshift
language for communicating with the help (Bickerton 23). The resulting
“baby-talk” is the masters’ attempt to imitate their servants’ incorrect
speech patterns. This deprives the learners the opportunity to learn the
correct model, so their only option is to learn the new “baby-talk" pidgin.
The resulting language is considered a “conventionalized jargon.” Jargons
are defined as “individualized solutions to croo-linguistic communication”
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(Muhlhausler 135) and were frequently employed by European conquerors
when colonizing new slaves or assimilating tributary people (Todd 29-31).
Although this theory was once accepted as the only explanation for the
existence of pidgins, it is now rejected by many contemporary linguists
(“Pidgins and Creoles”).
The second model used to explain the origin of pidgins maintains
that the similarities found in many pidgin languages are due to their
development along “independent but parallel lines” with a common
language of derivation. In layman’s terms this means that though the
languages developed independently of each other they share
commonalities that can be attributed to their shared parent language.
The two most likely mother languages are Indo-European and some form
of West African. Scholars like Robert Hall go so far as to claim that the
physical conditions surrounding a pidgin’s creation are responsible for
the similar linguistic structures shared by many pidgin languages.
(“Pidgins and Creoles”). While the validity of this theory should not be
underestimated, it does have limitations. First, Atlantic and Pacific pidgin
forms of English have both structural and lexical features not found in
Standard English. Both languages use “make” when giving polite orders.
The Cameroon pidgin version of the English imperative “put out the fire”
is mek yu les faia, which translates to “you make less fire.” Along the
same lines both languages use the phrase ‘too much’ in place of the word
“very.” In Neo-Melanesian the phrase “I’m very cold” becomes mi, kol
tumos, or “me cold too much.” The more blatant contradiction to this
theory is the fact that African slaves came from very diverse and
separated geographical areas. This theory seems to put an abundance of
emphasis on the similarities found in their native languages, which
results in an oversimplified, generalized version of said languages (Todd
31-32).
In 1938 American linguist John Reineck was the first to note the
possibility of nautical jargons being the basis for many pidgin languages.
The theory hinges upon the idea that, until very recently, it was necessary
for ships to develop a “common denominator” language as crews were
typically composed of men speaking a wide variety of languages. For
example, there were fourteen different nationalities represented by the
crew on the flagship Victory. In order to communicate effectively these
sailors established an impromptu language that was easily understood by
all the men and reflected their various dialects (Todd 32). The resulting
language, known as a lingua franca, consisted of a core vocabulary of
nautical terms and highly simplified grammatical practices (“Pidgins and
Creoles”). This lingua franca was then passed on to Africans, Asians,
Polynesians, or whomever else the crew happened to come in contact
with during their journey. This nautical jargon provided the “nucleus” for
the subsequently developed pidgin, which would then be expanded
according to the rules of the people’s native tongue. This explanation
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adequately accounts for the similarities and dissimilarities found in
pidgins throughout the world. The similarities can be attributed to the
nautical core influence, while the dissimilarities resulted from the natives’
varying mother tongues. This theory is supported by the fact that, from
the seventeenth century onwards, sailors were notorious for their unusual
way of speaking. There also remains an evident nautical element in
European-based pidgins today. In Cameroon pidgin, for instance, words
such as hib (heave), kapsai (capsize), and jam (jam, to be stalemated)
remain a central part of the speakers’ vocabulary. While this theory
explains the frequent use of maritime terminology, it is unable to account
for the structural similarities existing between different types of pidgin
English and their French, Portuguese, Spanish, and Dutch counterparts
(Todd 33).
Arguably the most extreme pidgin genesis theory, the
relexification theory claims that all of the world’s pidgin languages stem
from a single proto-pidgin, sixteenth-century Pidgin Portuguese.
Commonly referred to as the monogenetic theory of origin, the premise
of this theory is that the proto-pidgin’s original grammar was maintained,
but lexical units, such as vocabulary, were replaced. Originally the jargon
of West African slavers (Muhlhasuler 107), Pidgin Portuguese, also known
as Sabir, was the auxiliary language of both the multilingual Crusaders
and the Mediterranean traders and merchants. Records show that while
diction seemed to vary based on area, the structure of the languages
remained, for the most part, static (Todd 35). First suggested by
linguistic theorist Thompson, this theory of relexification has many flaws.
Monogeneticism is a timeless concept, meaning it ignores the fact that
pidgins are developing and evolving forms of communication. It is also
impossible to pinpoint the exact moment in history where relexification
took place (Muhlhausler 107-108). The presence of pidgins with nonEuropean roots but identical structures to those of the supposed
relexified Pidgin Portuguese descendants further casts doubt on the
legitimacy of this theory, as it provides no explanation for this
phenomenon (Todd 39). David DeCamp goes so far as to state that many
of the non-European pidgins are “independent creations” and that
“probably no monogenetic theory will ever account for absolutely all the
pidgins of the world” (DeCamp 33). While the relexification theory seems
to be a plausible explanation for a number of recognized pidgins, it is
proven inadequate by its limited nature and dependence on a single
language of origin for all pidgins.
The fifth and final theory accepted by modern creolists is the
Universalist theory, which postulates that there are certain “universal
forces” that act upon developing languages. These forces may take many
forms but all result in a type of pidgin language (Muysken and Smith 11).
Many creolists consider the universal forces to be inherent aspects of
human language development, such as a tendency towards adopting a

Journal of Undergraduate Research and Creative Activity, Vol. I | 105

Jargons and Pidgins and Creoles, Oh My!

simplified syntax or forming an analytical language with simple
phonology. This theory addresses the unexplained similarities found in
the world’s pidgins by claiming they are simply the result of mankind’s
preference for similar types of language (“Pidgins and Creoles”). One
notable component of this theory is the idea of bioprograming. Simply
put, bioprograming is the idea that modern pidgins are the inventions of
children living on newly founded plantations. With only the disjointed,
improvised language of their parents and plantation workers to work
with, these children used their “innate linguistic capacities” to flesh out
the existing language into what is now known as a functional pidgin
(Muysken and Smith 11). There is much debate about the newness of this
theory. Grammarians like Muhlhausler state that the theory “is not a
recent one” (Muhlhausler 113), while many others believe it to be the
most recently conceived (“Pidgins and Creoles”). Like its predecessors,
this theory has been hampered by a few glaring oversights. The most
pressing issue with this line of thinking is the difficulty pinpointing at
what point in the transition from jargon to pidgin universal forces would
have come into play. The second wrench in this theory is that creolists
are tasked with deciding which features of pidgins are byproducts of
universal forces and which are nuances adopted by that language’s
particular speakers (Muhlhausler 114). In short, this theory creates more
questions than answers when it comes to the generation of pidgin
languages.
An important aspect in the development of pidgin communication
overlooked by all these theories is the nonverbal stage. Prior to becoming
pidgins, many situational languages begin as a series of improvised
nonverbal signals. This allows for the necessary amount of
communication before the creation of a pidgin. An example of this can be
seen when labor recruiters had to tell Pacific Islanders the length of their
service on Queensland plantations. To communicate that they would be
working on the Australian plantations for three years recruiters would
hold up a yam and three fingers. The ‘three yam’ expression was
intended to indicate the time it would take to grow three crops of yams. A
very simple form of this can also be seen in Japanese Pidgin English
during World War II. Though their mother tongues differed greatly, U.S.
soldiers and Japanese citizens both understood the meaning behind one
simple gesture: the smile. Smiles became the primary method for
differentiating friends from foes for American service men. Without using
words they were able to communicate their peaceful intentions and,
based on a returned smile, determine if the surrounding Japanese
citizens were an immediate threat to their safety (Muhlhausler 52-53).
While pidgins are effective for short-term communication, they
must undergo an expansion process in order to be used as an enduring,
consistent means of communicating. This process is known as
nativization. A language is considered nativized when it is “taken over by
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a group of speakers who have previously used some other language” as
their primary language. Creolization is a form of nativization in which a
pidgin becomes the native language for second- generation pidgin
speakers. Instead of inheriting their parents’ original mother tongue in
conjunction with the pidgin, the children learn only the pidginized form
of language (Muhlhausler 39). The longevity of a pidgin and likelihood of
it becoming creolized are dependent upon several factors including its
perceived prestige within society and the continuation of contact that led
to its creation (DeCamp 35, 27). The process of creolization is best
understood when thought of as a continuum rather than a group of
polarizing, mutually exclusive terms. The creolization continuum is
thought to contain the following stages: jargon, stabilized pidgin,
expanded pidgin, and creole. It is important to note that not all
languages go through every stage on their way to becoming a creole and
that some languages fall in between two categories. These in-between
languages are referred to as creloids or quasi-creoles as they are more
developed than a pidgin but less developed than a creole (Muhlhausler 810). Today, Jamaica is considered the only country with remaining
language variations at each point on the developmental continuum
(Bickerton 26).
The cornerstone of creolization is the reparation of a pidgin’s
linguistic deficiencies. One way this is accomplished is by expanding the
usual, bare-boned 300-word vocabulary of a pidgin to between 1,000 and
3,000 words (“The Origins of Pidgin”). Grammatical conventions are also
imposed, though they still differ greatly from standard grammar. Where
pidgins typically lack a means of denoting gender, creolized languages
do so by placing the appropriate ‘male’ or ‘female’ equivalent before the
base noun. This practice can be seen in such languages as Samoan
Plantation English and Cameroon Pidgin English where the Standard
English term ‘mare’ is expressed as wumen hos and wuuman hurs
(woman horse), respectively (Muhlhausler 170). Creolization also gives
rise to the use of reduplication to compensate for the absence of
intensifiers. In reduplication the repetition of a single word serves as a
substitute for comparative words such as ‘more’ and ‘most’. In Jamaican
creole ‘small’ is just small, but ‘very small’ or ‘smaller’ is expressed by
smalsmal. Similarly, in Neo-Melanesian ‘talk’ is tok and ‘incessant talk’ or
‘chatter’ is toktok (Todd 19-20). These and other necessary forms of
restructuring and expansion are undertaken only by a small number of
the world’s situational languages (“Pidgins and Creoles”). While
undergoing creolization allows languages to move closer towards
meeting the qualifications of a standard language, as of now the full
circle from pidgin to Standard English has yet to be drawn (Todd 68).
The result of creolization are new forms of language known as
creoles. The word ‘creole’ comes from the French creole and the Spanish
criollo meaning ‘person native to a locality.’ This refers to the fact that,
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unlike pidgins, creoles are, by definition, the native language of a
population (Thompson). In order to prevent linguists from simply labeling
any language that has been nativized a creole they have established a list
of prerequisites that must be met prior to being considered a “true
creole.” By requiring that a language’s history, either linguistic or social,
be accessible, linguists have prevented many creolized languages from
qualifying as creoles since their histories were either not written down or
recorded in such a way that they are now unintelligible. Another
alienating pre-creole constraint is the idea of lexifer languages. A creole’s
lexifer language is the standard language from which the greatest portion
of vocabulary has been derived (Muysken and Smith, 4-5). Since the vast
majority of creoles developed as a result of colonization the most
common lexifer, or donor, languages are English, French, Portuguese,
and Spanish. However, other languages such as Arabic, Hindi, and Malay
have heavily influenced their fair share of creoles (Thompson). The final
requirement for a potential creole is that it must readily lend itself to the
practice of code switching. Code switching refers to people’s inherent
tendency to modify their diction and sentence structure based on their
current circumstances. Creole speakers do this by altering the proportion
of creole elements to lexifer elements within their speech (Bickerton 2829). Their mastery of numerous levels of speech along the developmental
continuum and ability to seamlessly shift up or down is crucial to the
acceptance of a given language as a creole (Thompson).
Besides the presence of native speakers, creoles differ from
pidgins in a variety of ways. Due to their extremely limited lexicon and
elimination of all but the “absolutely necessary” grammatical
constrictions, pidgins can be used to determine a person’s ethnicity.
Creoles, on the other hand, have transitioned far enough away from their
lexifer language that they are not accurate indicators of ethnicity
(Bickerton, 105). Another important difference is the ability of linguists to
pinpoint the moment in time when the language was established. Creole
languages are understood to have “come into existence at a point in time
that can be established fairly precisely” through linguistic study. Noncreole languages, i.e. pidgins, are assumed to have emerged gradually
and, therefore, lack a calculable point of origin (Muysken and Smith 3).
These differences, along with other less obvious ones, are what separate
creoles from pidgins in the eyes of linguistic scholars.
While creolization is both the most logical and most widely
accepted explanation for the existence of creoles, Creolists have
concocted other, more controversial theories. The alternate theories with
the largest bases of support are the linguistic continuity theory, the
desert island theory, and the linguistic violence theory. Interestingly, all
of these theories are contingent upon a lack of “large-scale racial mixing,”
as this discourages the creation of a single creole in favor of multiple
pidgins with influences from each language represented (Muhlhausler 7).
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The inability of the linguistic community to create one, all-encompassing
theory to explain the appearance of creoles allows for the possibility of
overlooking qualified creoles that do not fall within the bounds of a
scholar’s preferred theory (DeCamp 27).
Somewhat related to the idea of nativization, the theory of
disrupted linguistic continuity states that the creoles are “much expanded
versions of pidgins” and are the direct result of a break in the “natural
linguistic continuity” of a specific area. Linguistic continuity is thought to
be the natural processes by which new languages are created. Advocates
of this theory name the slave trade as the most significant interruption in
the logical advancement of new languages (“Pidgins and Creoles”). Newly
acquired slaves were put into a position where they could no longer use
their native tongue to communicate either with each other or with the
plantation masters. In fact, plantation owners made a habit of requesting
slaves with the “greatest possible variety of languages” in the hopes that
eliminating their ability to communicate would thus minimize the risk of
an uprising (DeCamp 30). In order to converse, these slaves were forced
to abandon their first languages and create a brand new language. The
resulting language became the sole means of communication for the
slave population. Supporters of this theory argue that this adoption of the
improvised language as a sort of native language allows it to be classified
as a creole (Todd 58-59).
The next creole genesis theory is the result of much speculation
about an age-old question in the linguistic community: how is language
constructed when a group of shipwrecked individuals from vastly
different backgrounds are thrown together on a desert island? One of the
most important principles to emerge from such speculation is that only
the most essential aspects of language would be preserved. All accidental
or superfluous features, such as indicators of number or gender, would
be deleted for the sake of clarity and efficiency. In order to be explained
by this theory a creole must show no influence from existing pidgins,
have developed in nearly total isolation, and be spoken by a mixed
population of people. So far Creolists have found six languages they
believe meet all these requirements. These desert island creoles are:
Pitcairnese on Pitcairn Island, Tristan da Cunha English, Portuguese
Creole of Annobon, Portuguese Creole of Cape Verde Islands, French
Creole of the Indian Ocean, and Creole English of Providence Island in the
Caribbean. These six creole languages appear to have very literally
developed on deserted islands. Scholars use this aptly named theory to
explain the simplified, highly analytical nature of creoles (Muhlhausler 9293).
Violence is the focal point of the third theory. Like the disrupted
linguistic continuity theory, this philosophy of creole creation forces
linguists to “reckon with a break” in the standard sequential development
of a language and its subsequent transmission between generations. This
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theory argues that such breaks are the result of linguistic violence – the
forcible squelching of a language – and are usually accompanied by
episodes of physical or social violence. The victims of linguistic violence
have no choice but to piece together a new language from the remnants
of their native tongue and the native tongue of their oppressors. The
makeshift language is passed on from parents to offspring and becomes
a creole (Muysken and Smith 4). Linguistic violence Creolists turn to
history to find support for their beliefs. In the Americas, the most
apropos example is that of the American Indians. When European
explorers first encountered these natives they forced the people to
surrender their mother tongue using threats of violence and infection of
foreign diseases. The Native Americans, weakened by the European
invasion, learned English as a means of survival but were never able to
fully abandon their original dialect, creating a creolized native-English
language (DeCamp 27).
Nowadays, creoles are often employed when a group wants to
reach the minority audience with its message. Thanks to the presence of
creoles on every continent, this strategy has the potential to be highly
successful. Creole writings can be divided into two main subcategories:
ecclesiastical and non-ecclesiastical. Writings related to Christianity can
be found wherever English-based creoles are widely used and accepted.
Creolized translations of missionary prayers have been dated back to the
eighteenth century (Todd 71). Negerhollands, a Dutch-based creole of the
Virgin Islands, even boasts a translation of the Bible. Translations of
creoles have also been used in political campaigns to appeal to a specific
demographic. The unmatched success of one Jamaican politician can be
attributed to his conscious efforts to learn the creole speech and
accompanying social norms of his “slum constituency.” Along the same
lines, the Peace Corps is currently producing language learning materials
for the creoles of Jamaica, Sierra Leone, and Haitian French in an effort to
effect change for a wider population of people (DeCamp 35, 39). The use
of creoles in education has had mixed results. While the oral use of
creoles has been accepted, the use of printed creole texts in the
classroom has come under fire. Educational purists argue that teaching
these “simplified…corrupt” languages is detrimental to the integrity of
the educational system (Todd 83). Contrarily, a conference of linguists
and educators held in Jamaica in 1964 found that the inability of West
Indian school children to adequately express themselves in writing was
due in part to the barrier between the creole they spoke and the standard
language used in the academic setting (DeCamp 41).
Despite the many advances in creole and pidgin linguistics, there
is still a frequent prejudice against recognizing them as “proper linguistic
systems” (Muysken and Smith, 6). Creole and pidgin speakers are
“inseparably associated with poverty, ignorance, and lack of moral
character” due to the negative public perception surrounding these
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languages. Commonly referred to as a “barbarous corruption” of an
established language, creoles have faced much discrimination (DeCamp
35). Only recently have creoles and pidgins been added to the lists of the
world’s languages. Continued disagreement between Creolists and
traditional linguists has served as the catalyst in the fight to add pidgins
and creoles to these lists and has resulted in nearly constant additions.
Currently, six countries have named a creole as their official language
with many others expected to do the same. These countries and their
officially recognized creoles are: Vanuata with Bislama, Haiti with Haitian
Creole, Papua New Guinea with Tok Pisin, Sao Tome Island with
Saotomense, Congo with Kituba, and the Central African Republic with
Sango (Thompson 8). While this represents a major milestone for
Creolists, there is still much work to be done if these methods of
communicating are going to overcome their negative connotation and be
acknowledged as equals with standard languages. As of now, creoles and
pidgins remain a controversial subject shrouded in mystery and
uncertainty.
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"So Dead and Bald" Destroys
the World
A Psychological Critique of Object
Metamorphosis in Infinite Jest's Game of
Eschaton
by R. Christian Phillips
Capital University

"Do not underestimate objects! . . . It is impossible to overstress
this: do not underestimate objects" (Wallace 394). Even the most cursory
reading of David Foster Wallace's Infinite Jest reveals the importance of
objects to this work. Objects affect and vigorously direct all the
characters throughout, from the tennis balls being continuously
squeezed by students at the elite Enfield Tennis Academy (ETA) to the veil
Joelle van Dyne wears to the plethora of drugs being consumed and, most
importantly, to the cartridge of James O. Incandenza's final film, which is
given the ultimate power of life and death over anyone unfortunate
enough to view it. Yet, the twenty-two pages devoted to describing a
single game of Eschaton--played by a group of pre-pubescent ETA
students referred to as Combatants--most clearly expose how a simple
object, or group of objects, can take on greater meaning and create
devastating change for the individuals interacting with them. "A standout
moment," this game is described as "a mash-up of Model U.N., tennis,
and calculus . . . that ends in broken bones, tears, and hilarity" (Holub). A
psychological critique of the objects used during the Eschaton game
reveals their metamorphosis from mere objects into Things that actively
affect the Combatants and ultimately destroy this game of Mutually
Assured Destruction (MAD) while drastically altering the real world lives
of all those involved.
The theory that any object has the ability to become something
greater was first formalized by Bruno Latour in his 1991 book We Have
Never Been Modern. Latour begins by showing how interconnected a
single object can be to a multitude of subjects and actions--what he calls
Hybrids:
Press the most innocent aerosol button and you'll be heading for
the Antarctic, and from there to the University of California at Irvine, the
mountain ranges of Lyon, the chemistry of inert gases, and then maybe
to the United Nations, but this fragile thread will be broken into as many
segments as there are pure disciplines. (2)
Pressing the button on an aerosol can to spray window cleaner on
your bathroom mirror is more than just a simple action; it comes with a
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host of complications. First, that single action has a long history of
chemical research and development in finding the right combination of
gases and propellants to ensure the can and its contents work safely and
competently every time, always doing its prescribed job. The next
complication is its history since being placed on the market. Noticeable
annual increases in the size of the ozone layer hole over the poles
spurred research in many different places in the world, including the
mountain ranges in France, UC-Irvine, and the permanent outposts in the
Antarctic. Large amounts of research led to a conclusion placing
significant blame on man-made pollution, with a significant amount
coming from the use of inert gases in aerosol cans. This, in turn, led to
UN and other governmental interests and actions concerning aerosol
cans—their safe use, who can sell them, what gasses could still be used,
how many years were to be allowed until they were completely banned,
are the companies which sold them to be held financially or morally
responsible, and many other questions. Yet, the various disciplines
overseeing or critiquing each of these elements will only ever discuss
their individual area of this complicated web.
This interconnectedness of objects to people, the world, and their
power structures causes the objects themselves to morph into Things
which "seem to assert their presence and power" (Brown 3). It is an
illusion to think there is a neat division between humans and non-humans
(or objects) with humans taking primary importance and the non-human
being permanently relegated to the lowly status of a passive prop, an
unimportant object just used to disclose information (Brown 4, 7-8,
Jansen 58-9). Non-human objects become Things and redirect our lives
regularly. When a paper cut forces you to stop reading and staunch the
blood flow, that paper has become a Thing; your car becomes a Thing
when it stops suddenly in the middle of the highway and violently
changes the rest of your day, week, and, possibly, life; a bomb is just an
object until it is armed and launched, becoming a violently disruptive and
deadly Thing to everyone in its target area.
Once an object gains Thing status, its new-found importance
creates a psychological pull which often generates an ethical dilemma.
The ethical dilemma of Things is most commonly seen in the
archaeological and cultural heritage worlds in deciding which objects are
worth preserving and therefore showcasing in museums and heritage
sites (Things), and which are only useful for gaining new information
before being discarded (objects). UNESCO, the United Nations
Educational, Scientific, and Cultural Organization, stipulates in the
Convention Concerning the Protection of the World Cultural and Natural
Heritage that the loss of cultural heritage items is a harmful loss to all
people worldwide, enshrining a dominant prestige for specific objects
which have gained internationally recognized Thing status (Sørensen 3).
Thus, an action must be decided upon and carried out, whether
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consciously or unconsciously, when an object becomes a Thing. This is
the essence of Thing Theory.
How a person reacts to the ethical dilemmas which occur
throughout life is the foundation of psychoanalysis. If the basic question
of psychology is "Why did you do that?" (Lynn 196), then any analysis
must therefore include a critique of the Things which affect that person's
actions and reactions (Hankins 332-3). In literature, finding the answers
to this question, whether they are conscious or subconscious reactions by
the characters, will indicate the underlying meaning being presented by
the author. Without this understanding, the fairy tale becomes just
another silly story, the morality tale becomes just another graphic
anecdote, and Infinite Jest becomes just a giant paperweight.
Eschaton is a homemade game at ETA which "is the most
complicated children's game anybody . . . ever heard of" (Wallace 322).
For each game, five to six groups of Combatants are devised, designated
as a conglomerate of countries, given an intricately decided number of
tennis balls, and arranged over four tennis courts to correspond to their
conglomerate's designated position on a flat wall map of earth. Each of
the four hundred tennis balls, which are "so dead and bald they can't
even be used for service drills anymore" (322), takes on the symbolic
status of a five-megaton thermonuclear warhead. Tennis paraphernalia is
strategically placed around the courts to represent other specific objects:
T-shirts for major cities; different motel towels for major transportation,
communications, and conventional power facilities; shorts for
conventional forces and military command sites; black armbands for
facilities with radioactive fallout potential; socks for various missile,
antimissile, and bomb capable installations and forces; and shoes for
submarines. During game play, the tennis ball warheads can only be
launched as a lob with a tennis racquet; this actually creates additional
practice in lobbing for the players, who become known for their lobbing
precision. What complicates the game is the addition of convoluted
mathematics in deciding who will launch a warhead at what target and
how many points will be given based upon an extensive list of variables.
Placed around the tennis courts, this tennis paraphernalia is still just a
collection of objects, but they now have the potential to become Things.
The first object to gain Thing status is the tennis ball. By
representing a five-megaton thermonuclear warhead, each "dead and
bald" ball morphs into a destructive Thing when lobbed toward a target.
Each piece of clothing, whether a T-shirt, a pair of shorts, a sock, or a
shoe, also converts into a Thing once it becomes the decided target of
that launched tennis ball. How these two objects interact—specifically the
spatial proximity between the tennis ball and the piece of clothing when
the ball lands—determines the convoluted mathematical computations
which will then delineate the reactions of all the other Combatants. With
this being the basic action of the "atavistic global-nuclear-conflict game,"
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play is logical, cautious, earnest, and deliberate, moving slowly and
intently between these "staid, sober, humane, and judicious twelve-yearold world leaders, trying their best . . . not to let the agonizing weight of
responsibility compromise their resolve to do what they must" (Wallace
327). In effect, the changed status of the tennis balls and the clothing has
a psychologically calming effect on the otherwise active and highly
athletic children.
When played following these established guidelines and combined
with the elaborate mathematics created by Michael Pemulis, as outlined in
the two page Note 123 located on page 1023, Eschaton becomes the
diametric opposite to the regular life of its players. Eschaton is a group
game played in an unhurried fashion which requires extensive
calculations and deliberate thought. In their day-to-day life, these players
are consumed by tennis, a fast-paced single person game of high skill
and immediate, unconscious reaction. Daily practices revolve around a
range of drills repeated ad nauseam until each of those drills become
automatic muscle memory. An overall strategy is employed, but actions
and reactions within the game must be instantaneous, occurring before
any conscious thought or decision, if a player wants to win and advance
to the next level of play. These prospective tennis champions rarely get
the chance to deliberate about their next action and its possible
consequences, nor do they get to play in groups against multiple
opponents. Each game's Triggering Situation is hotly debated and the
challenge of ensuring a realistic opening action preoccupies the
participants' imaginations. For Eschaton devotees, their "quest to provide
both an accurate geopolitical simulation and satisfying game play" has
built "a game that is overwhelmingly rational" (Bresnan 61). In effect,
Eschaton's slow and deliberate nature is how these children take a
relaxing break from their hyper-athletic and physically exhausting world.
However, to find a mental balance with the extreme focus necessary in
attending and excelling at an elite tennis academy, the relaxation must
itself be as complex and drawn-out as any tennis match.
Yet the truth is these scenarios are a "nostalgia for something that
never happened [emphasis in text]. The political scenario of the game not
only never occurred but is obviously completely fictional with regard to
the political realities of . . . the Cold War" (Fest 135) or the world
inhabited in the novel. None of the participants lived with the realities of
a global nuclear threat; nevertheless, they long for the simplicity and
perceived heroism implicit in the Cold War atomic consciousness
(Grausam 326). Just like Dungeons and Dragons and other such games,
Eschaton establishes a traditional quest scenario in a time and place
where the rules and obligations are seen as rigid and set, as opposed to
the flexibility and fluctuations of real life. Thus, boundaries are
painstakingly erected between the real world of tennis courts littered with
clothing and the simulated world of world leaders carefully feeling their
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way through the intricacies of global politics with the possibility of
enacting full-scale global destruction.
On Interdependence Day, November 8, during the Year of the
Depend Adult Undergarment, these boundaries collapsed and the two
worlds collided. Representing the two world Superpowers of the Cold
War, named SOVWAR for the Soviet Union and Warsaw Pact countries and
AMNAT for the US and North America, the game enters a crucial phase as
these two Combatants confer with each other and Otis P. Lord, the gamemaster/statistician of record/God of the game who makes all the
calculations and ultimate rulings. While everyone is standing around
waiting for a ruling, the real world interjects into this simulated world as
it begins to snow, gently at first. REDCHI lobs a warhead at INDPAK,
claiming a hotly disputed hit on Karachi. Looking for a way to minimize
damage, INDPAK's J. J. Penn further blurs the boundaries by claiming the
real world snow has a simulated world effect. Multiple real world
arguments break out between the players which quickly involve the
spectators. Into this melee, Evan Ingersoll takes the audacious action of
firing one of IRLIBSYR's "warheads" directly into the back of Ann
Kittenplan's head:
Nothing moves. No Eschaton Combatant has ever intentionally
struck another Combatant's physical person with a 5-megaton
thermonuclear weapon. No matter how frayed players' nerves, it's never
made a lick of sense. A Combatant's megatonnage is too precious to
waste on personal attacks outside the map. It's been like this unspoken
but very basic rule. (336)
The rigid boundaries have now completely collapsed, and there is
no distinction between reality and the simulated world (Wallace 321-336).
This Eschaton game quickly moves from a simulated moment of
global crisis to a very real moment of crisis. Valiant efforts are expended
in keeping to the confines of the simulated world and stepping away from
a real world eruption, but as expected, the four tennis courts become a
free-for-all fight between children who spend all their days pitted against
each other in pitched battles for dominance. Schoolyard rules
spontaneously come into play with kids ganging up on the weaker
Ingersoll before turning on each other and taking out personal grievances
on each other. Punches are thrown, children are sobbing and calling for
their mothers, faces are contorted with rage, kids are vomiting, blood is
spilled, chaos reigns supreme. A series of spectacular interactions begin
when Lord's speeding food cart, which carries the computer used to
quickly compute the convoluted mathematics, is crashed into with "a
noise like the historical sum of all cafeteria accidents everywhere"
(Wallace 342). The resulting series of destruction reads like a Three
Stooges routine, ultimately resulting in Lord crashing headfirst into the
computer monitor's screen where he stays as his black socks are slowly
revealed by gravity (Wallace 336-342).
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What begins as a simulated game of global atomic risk turns into a
real crisis leading to the total destruction of the most important game
piece (the computer) and a plethora of significant injuries to the
participants. Two main questions arise: How did this happen? and Why
did you (specifically Ingersoll and Kittenplan) do that? The simplest
answer is that the objects became Things and effected an atypical
psychological response. Using the Things around them in new ways, the
participants in this specific game of Eschaton created a new reality which
blended the simulation world with the real world.
Eschaton's history is revealed as two-fold yet cloaked in an air of
mystery. No one knows who initially brought it to the school or raised it
to a higher level from other eschaton games played by young schoolkids
at recess on playgrounds around the world. By the time Pemulis became a
devotee, the basic foundations were set; his contributions "helped make
it way more compelling" by adding an "elegant complexity, combined
with a dismissive-reenactment frisson and a complete disassociation from
the realities of the present" (Wallace 322). In essence, what began as a
childish way to blow off steam evolved into a close-quarters melding of
military war games, Model UN, Mathletics, and tennis skills played by
children with only a superficial understanding of the real world politics
and consequences being simulated. Once a participant begins to have a
deeper understanding of the serious nature of real world global nuclear
annihilation, he or she moves into the realm of the spectator.
As previously explained, the game of Eschaton relies on certain
objects becoming Things to the participants; four tennis courts become a
real world representation of a flat world map (presumably without the
nets), tennis balls become five-megaton thermonuclear warheads, and
various pieces of clothing become a variety of targets for these warheads.
Playing this game repeatedly throughout the year changes the
participants' perceptions of these objects, most specifically the tennis
balls. Most items return to being objects from being Things once the
game is over, going back to being clothing worn for practice and matches
and a place where practice and matches are held. However, the tennis
balls--unusable for anything else--maintain their Thing status in the minds
of these impressionable young warriors. It is easily conceivable that each
participant has fantasized about the act which Ingersoll ultimately
commits, breaking the unspoken rule and beaming another player with a
forcibly direct hit. These children have barely matured past the age when
Might Makes Right and Survival of the Fittest definitively ruled their social
interactions with their peers, especially in unchaperoned group games.
What creates the confluence of events leading to the massive
directional change in this specific game of Eschaton is the introduction of
a new external Thing. REDCHI's attempt to quietly rack up additional
unanswered points off of an INDPAK out of warheads while Lord, the God
of the game, is focused elsewhere just as it begins to snow leads to
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Penn's attempted change of the snow's status from an object in the real
world into a Thing in the simulated world. Bringing in an additional Thing
results in a drastic change to the game itself, causing a new set of
arguments over whether the snow should be included and if so, how it
would fit into the calculations. These arguments and the threat of the
game ending prematurely pushes Ingersoll over the proverbial edge into
the one socially unacceptable physical action; he strikes another student.
The pressures from the various Things combine with the pressures
involved in attending an elite tennis academy and the grudges and
resentments which always arise when highly focused people live, work,
and compete in a confined space, especially when those people are
children who have not been fully or properly equipped with the
psychological tools necessary to deal with that type of intense extended
situation.
Here is where the crucial turning point occurs; this is exactly the
moment these participants have built the whole Eschaton game around.
An unprovoked attack has been made by one Combatant against another.
How will the attacked Combatant react? And what will the rest of the
Combatants do? Kittenplan is forcibly restrained as various parties
attempt to gain the upper hand. From outside the courts, Pemulis
vehemently and loudly defends the order of what he perceives to be his
creation, Eschaton in its current incarnation. Penn comes to the defense
of his roommate, Ingersoll, and tries to keep the real action within the
confines of the simulated action by claiming "the vaporized Ann
Kittenplan is wearing several articles of gear worth mucho [points]"
(Wallace 338). Lord furiously works the computer to find a gameapproved action that covers the situation which everyone can then
reasonably agree upon. LaMont Chu, Kittenplan's teammate, defends her
right to not be hit during and within the confines of the game while trying
to physically restrain his teammate from retaliation. None of this real
world scrambling works. One small change, the snow possibly becoming
a Thing, results in the real world eruption of the Mutually Assured
Destruction being simulated in the game.
Kittenplan launches her retaliation as a mix of game play and real
world action by shouting "well OK then if players can be targets then in
that case" while grabbing a tennis ball and launching "a real screamer at
Ingersoll's head" (Wallace 339). And the real world battle begins. No
longer Combatants in a simulated game, these players return to the real
world playground--and battlefield--rules of Survival of the Fittest and
Might Makes Right. They all participate in taking out the weakest link,
Ingersoll, battering him with balls until he is a bleeding mess on the
ground. Penn and McKenna take this opportunity to avenge long-standing
grudges by beginning to beam balls at Kittenplan, with one ball
accidentally hitting Lord squarely in the chest. He then commits the final
act, in both senses of the word, of Eschaton; "he flicks the red beanie's
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propeller, never before flicked, whose flicked spin heralds a worst-case-&utterly-decontrolled-Armageddon-type situation" (Wallace 340).
All the action is now real world. Bodies are pummeled, kids are
shoved, headlocks are given, punches are thrown, and mothers are called
amidst the steadily falling snow. Although the balls and clothing have
now lost their Thing status, the snow actually achieves full Thing status.
Making "everything gauzy and terribly clear at the same time . . . so that
the map's action seems stark and surreal" (Wallace 341), the snowfall has
also slickened the surface of this battlefield. The climatic accident which
spectacularly ends the warfare occurs because of the snow exerting its
Thing power by obscuring views and making the tennis courts
treacherous. The computer cart is barreled into, launching the computer
into the air, and Lord hurdles the mess to attempt a heroic catch of the
all-important computer, whose hard drive holds the rule book and all the
calculations for Eschaton. However, the heavy snowfall exerts its power
by obscuring Lord's view so that he trips over Chu, who is on his hands
and knees throwing up, and goes flying. The computer smashes into the
ground, shattering apart, and Lord crashes, face first, into the still
working monitor screen. Eschaton in its current complex incarnation has
just been doubly destroyed.
The words of Lyle, the locker room attendant, return with greater
importance—"Do not underestimate objects!" (Wallace 394). In the ETA
Eschaton game, an object no longer serving any other purpose (the "dead
and bald" tennis ball) is given a new Thing status by representing an
extremely dangerous and destructive weapon, while articles of clothing
strategically placed around four tennis courts, themselves lifted to Thing
status during the game as a stand-in for the world, gain their own Thing
status by virtue of representing important targets. Raising a fourth
object, the snow, to Thing status demolishes the boundaries between
simulated Things and real-world Things, giving the players an excuse to
bring this game of global destruction into their real world and physically
avenge their own personal grudges and resentments. Through the
pressure exerted by these Things on the human participants in Eschaton,
the game itself undergoes its own eschatological arc; a real world battle
brings this simulated world to its final Armageddon-type shuddering end
with the annihilation of the computer and all its components. All the
Combatants leave the battlefield as the walking wounded. Bleeding will
need to be staunched, broken bones will have to be mended, stitches will
be needed, and bruising will have to heal. Everyone's tennis season, and
place in this elite academy, is now in jeopardy, if not already over. And
the Things just return to being mere objects.
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The Mechanics of Scientific
Belief
by Michael Cook
Westminster College

INTRODUCTION
In "Science: Conjectures and Refutations," Karl Popper establishes a
criterion for the scientific character or status of a theory: its falsifiability.
And in one move, he turns a host of common scientific postulates—like
the Ideal Gas Law, the Law of Conservation of Mass, Newton's First Law,
and the Theory of Evolution—into "metaphysical research
programs" whose nature renders them impossible to disprove though
observable experiment ("Natural Selection and the Emergence of Mind").
According to Popper, the nature of such postulates transcend the physical
world; making them just as unfalsifiable as a spiritual power, or a god. In
this way, they concern belief rather than reality, and thus he does not
deem them scientific because their credibility is predicated on an
inherent faith in the theory’s accuracy. However, despite Popper's
assertion, scientists continue to use these respective laws and theories.
And thus, assuming that Popper's claim is valid, what he would call
"metaphysical research" permeates science today.
If Popper’s division is assumed to be true, what does this mean for
science? Does it matter if scientists need to have faith in theories? If a
scientist practices science in the same manner that a cleric practices
theology, then what separates these two? If a scientific community
practices a level of belief, or even faith, does it lose its secular credibility
for explaining reality?
In making his criterion for scientific theory, Popper transforms
much of modern science into a faith-based system. However, while
modern scientific communities may use unfalsifiable beliefs to explain
reality, the difference between clerics and scientists lies in the formation
and function of their respective unfalsifiable theories. Remarkably,
acknowledging scientific belief actually delineates the practice of
unfalsifiable science from the practice of theistic religion, illuminating a
path to faith-based secular discovery.
FALSIFIABILITY
What is falsifiability? In "Science: Conjectures and Refutations," Karl
Popper says: "A theory which is not refutable by any conceivable event is
nonscientific. Irrefutability is not a virtue of a theory (as people often
think) but a vice" (Popper 7). In addition, he says: "Every genuine test of a
Journal of Undergraduate Research and Creative Activity, Vol. I
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theory is an attempt to falsify it, or to refute it. Testability is falsifiability"
(Popper 7). In short, Popper says that whether or not a person can test a
theory, and potentially (all theories could *potentially* be disproved)
disprove it, determines whether or not it is science. If a person cannot
potentially disprove a theory, it is instead metaphysical: It is a belief
beyond physical description, or testability, and beyond the scope of what
Popper calls 'good' science.
So what type of "scientific" theories would Popper consider beliefs?
Take Isaac Newton's first law, for example: "Every body perseveres in its
state of rest, or of uniform motion in a right line, unless it is compelled to
change that state by forces impressed thereon" ("The Mathematical
Principles of Natural Philosophy"). More simply, a body will stay in motion
unless acted upon by an outside force. No matter how rigorous the test—
it is impossible to disprove this law. Imagine an object in space: If the
object moves, a person can say a force (detectable or undetectable) has
moved it. If the object stops, a person can say a force (detectable or
undetectable) has stopped it. Regardless of how an object behaves, a
scientist can explain its behavior in reference to Newton's law. Newton's
first law is thus unfalsifiable.
According to Popper, an unfalsifiable theory is as untestable (the
research done on theories has the capacity to both prove or disprove the
theory) as an omnipotent god. Imagine another object in space: If the
object moves, a person can say that God has moved it. If the object stops,
a person can say that God has stopped it. Regardless of how an object
behaves, a cleric can explain it in reference to a god. Like Newton's first
law, God is unfalsifiable. Both, in fact, are beyond physical testability. In
order to employ God, a person has to believe that God exists. And, in
order to employ Newton's first law, a person has to believe that the law
exists.
SCIENCE AND RELIGION
Who are clerics, and who are scientists? For the purpose of
comparison, this paper refers to clerics as people who operate under
theism; namely the doctrine or belief in the existence of a God or gods.
This paper refers to scientists as people who operate under unfalsifiable
scientific theories; namely, the doctrine or belief in the existence of a
scientific theory or theories (like Isaac Newton's first law). Furthermore—
though not every cleric believes in the same god, nor every scientist in
the same theory—this paper uses the title religious community to denote
a group of clerics who believe in the same God or gods, and uses the title
scientific community to denote a group of scientists who believe in the
same theory or theories. Reference to any further religious terms (i.e.
layperson, prophet, clergy) extrapolate from the definition of cleric and
religious community above, in order to provide a frame of reference for
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their scientific counterparts, and to diagram the mechanics of scientific
belief. This comparison realizes that neither science nor religion is a
monolithic institution. Both contain a diverse and nuanced culture,
outside the scope of this paper to aptly classify. Keeping this nuance in
mind, the following comparisons between science and religion serve only
the sects of each that subscribe to unfalsifiable belief. And if examples
do call on the larger body of science or religion, it is only in an attempt to
discover the respective scientific or religious tools at each communities'
disposal when working with theory or belief.
FAITH-BASED SYSTEMS
A faith-based system refers to a group, whether religious or
scientific, that operates under theism or unfalsifiable scientific theories.
Given Popper's criterion, a scientific community may resemble a religious
community, in basis and in structure, as observers of a particular belief
or set of beliefs.
A religious community of clerics believes information about God.
Clerics cannot falsify their beliefs about God, and thus, like Newton, their
theories fall outside of Popper's criterion. Ignoring Popper, pious clerics
devote their lives to scriptures that hinge on these very unfalsifiable
theories. They then communicate their ideas to other clerics or laypeople
within their religion. Not quite as immersed, laypeople also consult
scripture, but perhaps more sporadically as a basic foundation for how to
live. In order to enact change, a religious community may use prophets
(like Jesus or Buddha). These prophets might think differently than
everyone else initially, but eventually turn the course of communal belief.
And to safeguard against too much change, clerics can employ dogma.
Take the prophet Jesus for example: though Jesus' ideas serve as the
foundation for one of the largest religions today—his contemporary
clerics employed dogma to reject his then "radical" religious ideas and
prevent change of their established religious traditions (Zeitlin 9).
A scientific community that ascribes to unfalsifiable theories
believes set information about the universe. Like clerics, scientists devote
their time to theories. Scientists interpret mainstream scientific beliefs,
and then convey their ideas to common people, or students, who might
not concern themselves with the theory as much as the scientists. In fact,
these common people, or students of science, might consult scientists'
unfalsifiable theories about as much as a layperson might consult a
religious scripture.
In order to enact change, a scientific community may employ
paradigm shifters. In comparison to a religious prophet, a scientific
community can use what Thomas S. Kuhn might call a “scientific
revolutionary”, someone who operates outside of the currently accepted
scientific paradigm (Kuhn 53). These are innovators like Newton or Albert

Journal of Undergraduate Research and Creative Activity, Vol. I | 124

The Mechanics of Scientific Belief

Einstein, who fundamentally change the course of scientific theory.
Similar to religion's safeguard against too much change, science may also
use dogma to maintain standards and protect agreed upon knowledge. In
conjunction with a critical method, Popper deems dogma essential to
science: "this dogmatism allows us to approach a good theory in stages,
by way of approximations: if we accept defeat too easily, we may prevent
ourselves from finding that we were very nearly right" (Popper 24).
Imagine a fellow sixteenth- century astronomer reading Galileo's work for
the first time, or an established twentieth-century physicist first reading
Einstein's theory of special relativity. In each case, these ideas will be met
with dogmatic resistance and loyalty to established ideas, showing even
scientists operating under falsifiable theories hold tightly to traditional
models before adopting new ones.
So if scientists use "metaphysical research programs" much like a
clergy might use scripture, why would a secular person rely on science
and not religion? Since scientists believe in theories about the universe—
like clerics may believe in God—are they void of a secular method to
describe the universe? The answer is no. And the difference between
scientists and clerics lies in the mechanics of their respective unfalsifiable
theories and in their formation and their function.
THE MECHANISM OF SCIENTIFIC BELIEF
In the formation of a religious theory, clerics often take on a
passive role in relation to God. For example, though religious
communities (sometimes) allow for clerics to ask questions about God,
the clerics have to wait on God for a response. In a religious pursuit of
knowledge about the world, clerics might question the universe in the
form of prayer. It is God's universe after all, so as humans they respect
his knowledge on the subject and wait for revelation. In this respect,
clerics acting with interrogative forms of prayer—for example, Why does
the earth move around the sun, God?—need a response (or what they
may interpret as a legitimate response) in order to answer their question.
Therefore, in their pursuit of knowledge, God is the active party and they
are passive. God creates knowledge, and they receive it. In such
communities where an omnipotent god holds the key to knowledge, if
God wants to hide or withhold ideas, humans can do little to stop God. In
addition, if new human experience contrasts with existing religious
theory, clerics have to wait for God to modify that theory. Their
experience requires approval from God before it can contribute to
religious theory. This method of passive inquiry is in keeping with many
religious communities' prophets, who in turn do not discover new
theories or beliefs, but rather reveal new beliefs through their dialogue
with God.
In the formation of scientific theory, scientists take on an active
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role relation to the universe. Concerning modern science, Popper says:
"we actively try to impose regularities upon the world. We try to discover
similarities in it, and to interpret it in terms of laws invented by us"
(Popper 19). Scientists question the universe, like clerics do God. But in
contrast to religion, their answers do not hinge on the response from an
elusive divine power. Instead of waiting for the universe, or a prophet to
speak to them, scientists impose tests, or devise mathematical language
to decode the mysterious aspects of the universe themselves. Even in a
hypothesis test—a method of inquiry that might seem to hinge on
passive waiting— scientists are active: they arrange a time and a place in
which they expect to see a reaction from the universe, the subject of their
test.
What about uncertainty concerning a theory? In contrast to religion,
if a theory is unfalsifiable, scientists do not have to fatalistically accept
that God will give them information in the future. Instead, a scientist can
accept the current boundaries of human comprehension; or trust that,
someday, thanks to subsequent human progress, he or she may
understand the theory enough to render it falsifiable. Consequently,
pertaining to prophets, scientific paradigm shifters —like Charles Darwin,
Newton, and Einstein—do not reveal theories, or pass them on from
universe-dialogue. Rather, they engage in dialogue with other humans or
their own minds to discover theories, even unfalsifiable ones, which they
then choose to believe.
Though Popper might say, "It is easy to obtain confirmations, or
verifications, for nearly every theory—if we look for confirmations", both
scientists and clerics do look for evidence to support their respective
unfalsifiable theories (Popper 7). They distinguish themselves from one
another in the ways they compare evidence: while a religious community
may allow evidence to come in the form of private experience, a scientific
community requires that evidence come in the form of public,
measurable experience. In a religious community, members share
experiences with each other. And they often share these experiences with
other members in their religious communities to support their common
beliefs. What distinguishes a religious community, however, is that the
community may allow for private, immeasurable experience to contribute
to the body of evidence supporting a religious theory. In such a
community, if a religious theory does rest on private experience, new
evidence concerning that belief may have a muted effect within the
community. For example, consider a hypothetical cleric named Joseph. In
a religious community, Joseph has a private experience that captures
God's attitude toward hedonism, and this experience has a profound
effect on Joseph's beliefs. Even after a vivid description of his experience,
his fellow clerics may remain privately unfazed by his retelling. How do
Joseph's fellow clerics reconcile their own theory of God's attitude toward
hedonism with his? If Joseph's experience contradicts their established
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theory, they can easily decide that their private experience trump's
Joseph’s. In turn, the rest of the clergy can keep on believing as they did
before. Joseph's evidence may be forgotten. And the religious
communities' communal theory about hedonism can remain mostly
unaltered.
The immeasurability of religious accounts makes evidence difficult
to communicate. At the present time, religions lack a mathematical
standard for religious experience, a miracle- meter, or God-o-meter,
which would help them communicate evidence about common beliefs. If
they did possess such a tool, clerics who witnessed God's attitude toward
hedonism would be able to inform the rest of the group (of perhaps a
seven on their God-o-meter); thereby making a meaningful contribution
to religious theory, and, most importantly, changing the relationship of
their fellow members to their God. Contrary to clerics, scientists stress
the measurement of evidence in their community. Unlike religious theory,
scientific theory rests on public, measurable evidence in the form of
observable facts which inform theories. Scientists also share experiences,
like clerics, but if a scientist has a private experience and wants it to
contribute to scientific theory, she has to present measurable evidence
for the rest of her fellow scientists to witness. Only then will scientists
appreciate her evidence and will her account contribute to the public
store of data that informs a theory. For example, a scientist may collect
facts that contribute to the Theory of Evolution. These observable facts
may not make the Theory of Evolution any less unfalsifiable, as Popper
would note, but say a scientist notes genetic mutations in a thousand of
the same species and sees that a specific mutation proliferates more each
year. His raw numerical data would allow other scientists to measure the
change in gene prevalence along with him and, subsequently, transform
his enterprise from a private to a public one—all without compromising
his initial experience. It is exactly this transfer of information that differs
most from religious evidence. Within a scientific community, even one
seemingly inconsequential scientist's measurable evidence can inform a
theory for all scientists—and thus change the relationship of the other
scientists to the universe.
In addition to science's preoccupation with measurement, the
function of scientific theory differs from that of religious theory. A
religious belief often concerns itself with governance, while a scientific
belief concerns itself with description. A theory in a religious community
often governs. In this respect the metaphor of a law fits well. Clerics
might believe that God makes laws for their world, and these
metaphysical laws can manifest themselves within the community in the
form of physical rules. These rules may control laypersons, and dictate
the behavior of God as well. For example, in a house of worship, be it a
chapel, mosque, or synagogue, clerical theories about God's clothing
preference often form dress codes. People in the religious community
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then follow the dress codes—and, in turn, represent their belief making a
physical law: their belief enforcing standards on reality.
Religious beliefs also make rules that shape God's behavior.
Consider Keith Ward's discussion of divine acts in The Big Questions in
Science and Religion. He says that many divine acts have to "surpass
nature's regularities" in order for a religious person to consider them
Godly (Ward 246). Consider a religious community living in Hawaii: If the
community experiences a light rainstorm, clerics will probably think little
of it. However, if the same community experiences a massive hurricane
that sweeps through the islands and tears down homes, clerics may very
well attribute the storm to an act, whether good or bad, of divinity.
Because the latter experience broke certain "natural regularities," this
weather then takes on the label of divine, or supernatural. This type of
theory illustrates religious convictions' preoccupation for governance.
Beliefs make rules. And, in this case, if a god wants to act in the universe,
he or she has to break those rules.
Rather than governing, a theory of science describes. In this
respect the metaphor of a law is misleading. Once again take Newton, the
quintessential "lawmaker," but note the diction in his first law. He says,
"Every body perseveres in its state of rest, or of uniform motion in a right
line, unless it is compelled to change that state by forces impressed
thereon ("The Mathematical Principles of Natural Philosophy"). Upon close
examination, Newton's theory does not dictate nature or the universe in
any way. He does not say that every body must persevere, or else it goes
to a universe prison. His belief outlines nature and the manner in which it
seems to act. This descriptive rather than judicial quality highlights a
reoccurring distinction between scientists and clerics. Imagine a
synagogue, for example, full of people on the Shabbat. A clerical belief
may very well dictate: God's law necessitates that here men wear their
yarmulkes. However, in the same scenario, a scientific belief would only
describe: on Saturdays, men fill this place and wear yarmulkes. Here, the
scientist's theory does not make a rule for the physical world, though the
cleric's does.
The same principle of description applies to Popper's metaphysical
research programs. Popper contrasts Darwin's descriptive theory with a
religious alternative in "Natural Selection and the Emergence of Mind." In
a religious theory, Popper says: "It is the Creator who, by His design,
molds matter, and instructs it which shape to take" ("Natural Selection
and the Emergence of Mind"). In contrast, Darwin's theory does not
instruct animal life. When Darwin coined the term "Survival of the Fittest,"
nature did not start to behave any differently. Darwin may have changed
the human perception of nature—but Darwin's theory placed no rule on
the natural world. Nature carried on, and animals continued to reproduce
in the same patterns they had for centuries.
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CONCLUSION
In making his criterion for scientific theory, Karl Popper transforms
much of modern science into a faith-based system. And much of theistic
religion also operates as a faith-based system. At first glance, therefore,
Popper renders scientific theory similar to mysterious, theistic religious
belief. However, by acknowledging the underpinning mechanics of
scientific belief, the practice of unfalsifiable science distinguishes itself
from the practice of theistic religion. In contrast with the passive, private,
and dictatorial theories manifested in veins of theistic religion —faithbased, unfalsifiable science devotes itself to active, measurable, and
descriptive theory. A scientific theory may therefore, superficially,
resemble theism, but still direct a course for wholly secular discovery,
preserving some separation between the two schools of unfalsifiable
belief.
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“Where Words Fail, Music
Speaks”
The Experience of Adapting Literature to
Music
by Laney J. Fowle
Southern Utah University

OVERTURE: AN INTRODUCTION
Adaptation is a relatively new yet growing academic field consisting
mainly of research on the modification of book into film. This study
endeavors to expand the discourse on adaptation to the modal
transformation of literary works to music. By using this specific adaptive
type to examine the process and functionality of adapted works, I was
able to address several key aspects of modern adaptation, including the
hot-button issue of fidelity to an established source text, the role of
adaptor as co-author, and the ability of solitary artistic modes to augment
each other when combined. The resulting personal attempts at
adaptation of a short poem to an accompanied vocal composition and an
unaccompanied choral work were accomplished by the practical
application of adaptive theory presented in several documents on the
strategies behind the adaptive process. In using an experience-based
approach, this study provides a hands-on look at the complex processes
involved in adaptation and contributes to the growing body of adaptation
research.
This venture came about as a result of the marriage of my two
academic passions: music and literature. The initial idea surrounding the
project was to study modern adaptive practice through several articles on
the modification of book into film as well as Julie Sanders’ in-depth study
of musical adaptations of the works of William Shakespeare, Shakespeare
and Music: Afterlives and Borrowings. I began by engaging myself in the
discourse of adaptation by composing responses to each article I read:
Dudley Andrew’s “Adaptation,” “The Ethics of Infidelity” by Thomas Leitch,
“Beyond Fidelity: The Dialogics of Adaptation” by Robert Stam, and Glenn
Jellenik’s “Quiet, Music at Work: The Soundtrack and Adaptation.”
Thoroughly immersed in the ideas and terminology surrounding modern
adaptation, I then turned to Sanders’ book. My goals were to obtain a
solid understanding of the many and varied musical settings of the
timeless works of Shakespeare and then to take a more focused look at a
single foray into a musical adaptation of one of the Bard’s works. My
concentration landed on Romantic composer Johannes Brahms’ Ophelia
Lieder, a German song cycle composed of five, short unaccompanied
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songs to be used in practical performances of Hamlet. I comprehensively
examined Brahms’ illustration of the madness of Ophelia through musical
techniques as well as his role as adaptive co-author to Shakespeare.
Acquiring comprehension of the general thoughts and concepts
surrounding adaptation and then delving into one particular
transformation of written word into melody contributed greatly to my
overall understanding of the process by which one mode is turned into
another.
However, I did not merely wish to analyze how adaptation is done; I
wanted to put my money where my mouth was, so to speak, and apply
what I had learned of the theory into practice by adapting a piece of
literature myself. Though adaptation is a recently developed field of study
and little has been written on the subject of transforming literary works
into music in favor of book to film modal examinations, the discourse on
the subject that has already been established provided me with a solid
foundation of concepts and ideologies with which to rework my chosen
source text into a musical setting. Building on this experience, I then took
the adaptive process a step further by arranging a choral work based on
the solo composition; in essence, I adapted my own adaptation.
These two in-depth examinations of the hands-on experience of
adapting provide an unprecedented look into the modal transformation
of literature to music. Furthermore, the experiential approach to
adaptation this study employs expands upon the growing body of
discourse associated with adaptation in a different and compelling way.
As adaptation between virtually all modes becomes more prevalent in our
society and culture, studies will no doubt move into the limelight of the
discipline. In response to the burgeoning growth of the subject, this
study aims to build upon previous adaptive research while simultaneously
providing a basis for future investigation into this new and exciting field.
OPHELIA’S MAD SONGS: AN ADAPTATION ON INSANITY
The plays of William Shakespeare have lent themselves to musical
adaptation throughout the centuries, from Tchaikovsky’s Romeo and
Juliet to Leonard Bernstein’s West Side Story. Composers have repeatedly
drawn inspiration from the timeless stories of the Bard, seeking to
enhance the storylines through the added element of music by modifying
and transforming them into everything from classical symphonies to
musical theatre productions. This adaptive step from written word to
sound is a logical one, as Shakespeare penned songs into several of his
plays. Many of these songs found a place in the German Lieder tradition
of the Romantic era, some of the most famous being those sung by
Ophelia in Act IV, scene v of Hamlet. Johannes Brahms, one of the leading
composers of the day, set the lyrics of these songs to the music of five
short, unaccompanied Lieder to be performed in a German production of
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Hamlet. However, Brahms’s added rehearsal accompaniment made
possible the formation of the Lied group into a song cycle that has
become a popular addition to concert repertoire for classical singers.
Brahms’s musical adaptations of the mad songs of Ophelia act as
effective storytellers both within and without the context of the play as
the music enhances the lyrics in the theatre and the lyrics augment the
music in the concert hall.
The musical depiction of Ophelia’s descent into insanity does not
come about of its own accord but rather as the result of a series of
Hamlet’s damaging actions. In the early scenes of the play, the prince of
Denmark is courting Ophelia, daughter of the King’s Councilor Polonius.
However, their youthful romancing is cut short when the ghost of the late
King visits Hamlet, forcing all thoughts from the prince’s mind but that of
revenge. Hamlet feigns madness to avert suspicion from his vengeful
plot. When Polonius sends Ophelia to find out what is causing Hamlet’s
apparent lunacy, the prince strikes the first blow against her stability.
Hamlet denies any and all affection for her and subsequently denounces
women as “breeder[s] of sinners” (III. i. 131) who only serve to add to the
scourge of human nature by continuing to populate the earth. He
commands, “Get thee to a nunnery” (III. i. 130) to prevent her from
leading any more men down the path of dishonesty and leaves her
crushed and bewildered by his rejection. Up to this point, Ophelia has
relied on the constancy of the men in her life and cannot understand
Hamlet’s sudden change of heart. Her high hopes for their future
together are dashed, and her fragile psyche cannot handle the blow. This
crack in her personal world’s foundation coupled with her distress at
Hamlet’s ostensible insanity begins to push Ophelia toward the brink of
legitimate madness.
As Ophelia struggles to comprehend what has driven him to mental
illness, Hamlet persists in his ruse of delusion by continuing to chip away
at her stability. During the play Hamlet has set up to reveal his uncle the
King as the murderer of his father, the prince keeps up a steady stream
of ribald commentary directed at Ophelia. As he takes his seat beside her,
he asks if he may place his head in her lap, reflecting that it is “a fair
thought to lie between maids’ legs” (III. ii. 114). Ophelia then asks Hamlet
if the Prologue will make the meaning of the performance clear, to which
he replies, “Ay, or any show that you will show him. Be not you ashamed
to show, he’ll not shame to tell you what it means” (III. ii. 137-38). These
suggestive comments provoke Ophelia to chastise Hamlet, but also cause
her mind further torment. The prince’s remarks serve to undermine his
previous rejection of Ophelia as well as cheapen the chastity he
commanded her to retain in the previous scene. Hamlet’s abuse of
Ophelia comes to a head when he stabs and kills her father upon
discovery of Polonius eavesdropping on him. This final blow pushes
Ophelia over the edge. Already weakened from hurt and confusion, the
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Councilor’s daughter is driven crazy by grief at the loss of yet another
man she depended on.
Ophelia’s psychosis is revealed through the medium of song in Act
IV, scene v, commonly referred to as “Ophelia’s mad scene,” which
reintroduces the young woman disconnected from her established
characterization as the dutiful and chaste daughter. Previously a puppet
controlled to do the biddings of men, Ophelia has been loosed from her
strings and is given full control of her life only to find she is not capable
of maintaining stability without Hamlet and Polonius to guide her.
Spurred on by her mania, Ophelia uses her voice to express the feelings
of betrayal and loss caused by her lover’s rejection and father’s death.
Her legitimate insanity acts as a foil to Hamlet’s artificial madness as the
damage he has done is reflected in her songs about uncertain love and
the loss of a maid’s virginity. She begins to sing with the words “How
could I your true love know/From another one?” (25-26). Hamlet’s
rejection has brought her to a state of disenchantment with romantic
love. She continues to sing of a maiden who goes into her lover’s home
on Valentine’s Day and “out a maid/Never departed more” (56-57). The
prince’s undermining of Ophelia’s carefully guarded virtue has given way
to bawdiness from her own lips. However, the majority of her verses
illustrate her grief at her father’s murder.
Ophelia’s all-consuming sorrow caused by Polonius’s death is
emphasized by her lyrics concerning death and burial. When the Queen
appeals to Ophelia to tell her what is causing her distress, Ophelia
answers by singing, “He is dead and gone, lady/He is dead and gone” (3132). She leaves the stage and, on returning, continues “They bore him
bare-faced on the bier/And in his grave rained many a tear” (180-81).
Before exiting the stage for the last time, she leaves the assembled
listeners with the haunting lyrics “He never will come again” (206).
Ophelia’s obsessive singing of songs about death coupled with the
resounding finality of her last words foreshadows her own death not two
scenes later. As the Queen recounts Ophelia’s drowning, she tells of how
Ophelia “chanted snatches of old tunes” (IV. vii. 192) before she was
dragged from her “melodious lay/To muddy death” (197-98). The singing
of crazed songs is the culmination of Ophelia’s madness, and the insanity
imbued in them provides inherent musicality for the adaptation of written
word to melody.
Johannes Brahms did not merely set music to the text provided in
Hamlet; he became part of the theatrical production as a kind of coauthor by enhancing Shakespeare’s established storyline through the
addition of a secondary narrative mode. Shakespeare included many
songs such as those sung by Ophelia in his plays without providing music
to accompany the lyrics in stage performances. This distinct lack of
melody creates the need for a composer as well as a director and causes
the inevitable adaptation of written word to musical sound. Brahms’s take
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on the songs of Ophelia was composed in 1873 at the request of Josef
Lewinsky for his fiancée, Olga Precheisen, who was to play Ophelia in a
German language production of Hamlet (“Ophelia Lieder” 50). Brahms
took theatre practicalities into consideration when composing these five
short lieder. The first three songs in the set are sung swiftly one after the
other in the play before Ophelia leaves the stage for the first time.
Brahms therefore wrote the first three lieder in related keys to make it
easier for the actress to find the starting note of each song. The same is
true for the last two pieces Ophelia sings after returning to the stage
before her final exit. These practical theatrical considerations, however,
are second to the musical symbolism and text-painting Brahms wrote into
the lieder to illustrate the meaning of the source text.
The musical storytelling devices included in the Ophelia lieder
reveal Brahms’s genius in conveying emotions, symbolism, and meaning
of text through a wordless source. One of his most effective
compositional techniques lays in the use of strophes and refrains that
permeate the cycle. As seen in Figure 1, the repetition in the first song of
the cycle occurs not only between the two verses but also in the melodic
material contained within each verse. The motif established in the first
three bars of the first verse is repeated almost exactly in the following
three. The second six-bar phrase is then set to different lyrics, but the
repeat sign necessitates an exact musical reiteration of the first. The
repetitive nature of these musical elements, as well as the incessant
forward motion of the strophic structure Brahms employs, inimitably
captures the inescapable circumstances Ophelia experiences in Act IV,
scene v, of Hamlet and emphasizes her descent into lunacy.
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Figure 1: “Wie erkenn’ ich dein Treulieb” (Saya and Walters 51-52)

This degeneration of Ophelia’s mind is further exemplified through
the melodic lines throughout the songs that follow a general pattern of
minimal ascension with emphasized downward motion. Figures 1 and 2
illustrate this struggling of the melody to gain height before falling,
reflecting Ophelia’s desperate battle to hold onto her sanity even as she
loses her wits. The irreparability of Ophelia’s mind, as realized in the final
line of the last song of the cycle, is cemented in the listener by Brahms’s
decision to melodically jump an octave before steadily descending to the
tonic in this closing line as shown in Figure 2. This shaping is perfectly
suited to Ophelia and her plight; though she fights to keep a grip on her
mind, she slides decidedly down the slippery slope of madness. Each of
the five lieder successfully reveals a piece of Ophelia’s insanity and, when
brought together, tell her tragic story in its entirety.
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Figure 2: “Und kommt er night mehr zurück?” (Saya and Walters 55)

The Ophelia lieder cycle can be practically divided into two parts:
the first three songs and the last two. The reason for this separation is
set up in the context of Hamlet and musically accomplished by Brahms’s
adaptation of the songs. When Ophelia takes the stage in Act IV, scene v,
she proceeds to sing her first three songs with minimal dialogue
interrupting the flow of the music. She then leaves the stage and returns
shortly thereafter to complete her ramblings coupled by two final
melodies. Because Ophelia exits in the middle of the scene, an inherent
break in the musical continuity of the songs occurs. Brahms masterfully
took this theatrical pause into consideration when composing music for
the maddened lyrics. The first three songs are written in a “tightly
interwoven tonal sequence” (Van Rij 163). Though the first song, “Wie
erkenn’ ich dein Treulieb” (“How Should I Your True Love Know”), begins
in Bb minor, it cadences firmly in Bb major, which transitions seamlessly
into the second song in F. This tonic – dominant relationship of keys has
such a strong musical connection that the second piece, “Sein
Leichenhemd weiß” (“White His Shroud”), feels almost as though it is an
extension of the first. The third song, “Auf morgen ist Sankt Valentins
Tag” (“Tomorrow Is Saint Valentine’s Day”), begins in Bb major, sealing
the first three songs into a musical unit distinct from the remaining two.
The fourth song of the cycle, “Sie trugen ihn auf der Bahre bloß”
(They Bore Him Bare-faced on the Bier), is most indicative of Ophelia’s
mental state; the music as a whole remains determinedly unstable
throughout. The piece’s opening motif struggles to repeat itself, but is
interrupted twice by outbursts set to falling tritone intervals, as is shown
in Figure 3. Brahms made an especially prudent adaptive decision with
this technique: Ophelia twice interrupts this song with spoken dialogue in
the context of Hamlet (IV. v. 182, 185-56), and the instability and unease
of the diminished fifth interval makes the listener feel as if the continuity
of the piece has broken momentarily. The melody does not return to the
tonic at the conclusion of the piece but instead ends with a repetition of
the opening motif that does not resolve, as seen in Figure 4. This nonending reflects Ophelia’s maddened state; she can find no resolution to
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the wrongs that have been done her and so cannot end her song on a
note that gives closure to those listening. The lack of tonal return imbues
feelings of uncertainty, discomfort, and longing for resolution.

Figure 3: Sie trugen ihn auf der Bahre Bloß” (Saya and Walters 54)

Figure 4: “Sie trugen ihn auf der Bahre Bloß” (Saya and Walters 55)
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However, the fifth and final song of the cycle, “Und kommt er nicht
mehr zurück?” (“And Will He Not Come Again?”), returns to a tonal center
in the same key as the fourth as though it is continuing along in the same
vein. The ending of this concluding number cadences strongly in F minor,
reflecting the finality of Ophelia’s last lyrics, “He never will come
again…God a mercy on his soul” (206, 211). The cadence in F minor, as
shown in Figure 5, brings the cycle full-circle; the first song of the group
began in Bb minor with F acting as the dominant. This “striking degree of
continuity” (Van Rij 167) across the cyclical whole is a testament to
Brahms’s conception of these pieces as a group and intention for them to
be performed thus.

Figure 5: “Und kommt er nicht mehr zurück?” (Saya and Walters 55)

Despite the high level of unity between the pieces, no evidence
suggests Brahms ever intended the Ophelia lieder to be published as a
standalone cycle for concert performance. He composed the group at the
request of a friend for a single actress in a specific performance. His
minimal piano accompaniments were not included in the actual
performance but rather were purely intended to help Olga Precheisen
learn the pieces. Furthermore, the cycle was never published in Brahms’s
own lifetime: the manuscripts were discovered in Precheisen’s possession
following Brahms’s death and were posthumously catalogued as WoO 22.
Regardless of all this, the Ophelia lieder cycle has “become a tour de
force for a singer/actress who can portray the madness of Ophelia as
interpreted through Brahms’s minimal, melancholic vision” (Ophelia
Lieder 50) due to his masterly execution of the added mode of music.
Even without the surrounding literary context, the intent of
Ophelia’s mad scene remains intact as a result of Brahms’s skillful
integration of the story in his lieder. The cycle is enriching on different
levels: listeners who are unfamiliar with the plot of Hamlet and Ophelia’s
role within it are able to grasp the overall continuity, structure, and
message of instability the music conveys while the subtle integration of
story into song creates a privileged layer of meaning for those who are
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versed in the narrative of the source text. However, even if the those
watching know the story of Hamlet and the characterization of Ophelia
within the context of the play, the experience of hearing her songs
removed from the surrounding plot provides a vastly original experience.
In his essay “The Ethics of Infidelity,” Thomas Leitch explores the process
of adaptation from book to film and argues if the “audience in question
has already read the novel or story or seen the play on which the film is
based, surely they expect a different experience; otherwise, they would
not be watching the movie at all” (63). The same can be said for Brahms’s
Ophelia lieder. The cycle can either enhance Hamlet’s narrative or stand
alone as a complete story in and of itself.
Whether presented within the confines of a theatrical production of
Shakespeare’s Hamlet or in a concert hall as a standalone cycle, the
setting of the performance determines the nature of Brahms’s Ophelia
lieder. In a stage setting, Shakespeare takes the spotlight and becomes
the main focus of the piece while Brahms acts as a mere co-author. The
context, storyline, and lyrics of Ophelia’s songs are all products of
Shakespeare, and Brahms simply augments them with his music. This
addition of melodies can be considered adaptation only in a loose sense
of the word. Julie Sanders defines adaptation as “those works which
retain a kind of fidelity to the source-text but consciously rework it within
the conventions of another alternative medium or genre” (2). Although
the musical mode Brahms employed does emphasize certain ideas and
themes inherent to the play, nothing about his setting adds additional
elements by reworking the source-text; Shakespeare’s lyrics are followed
exactly. However, when the cycle is removed from the context of Hamlet,
an entirely new performance is created.
In contrast to stage productions, concert performances of the
Ophelia lieder allow Brahms to metaphorically push Shakespeare out of
the spotlight and take center stage. Rather than the music enriching the
lyrics, the inverse takes place: Shakespeare’s verses serve to enhance the
musical experience Brahms created. Sanders defines the appropriation of
Shakespeare’s works as “deploy[ing] Shakespearean texts as
springboards for more contemporary themes as well as settings” (2). The
merit of this definition notwithstanding, the shift into contemporariness
as the defining factor of appropriation is too limiting to encompass its
broad scope. Appropriation certainly uses a source text as a starting
point, but the setting needs only to change to somewhere outside the
original, much as Brahms’s musical representation of Ophelia
appropriates her onto the concert stage. Sanders further argues the
“process of adaptation that theatre music undergoes when being
reworked into a classical concert piece is often revealing…the
dramaturgic chronology that drives the music for a performance of a play
can be sacrificed for an alternative narrative of central themes and
characters” (35-36). The themes of madness and loss of innocence
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inherent to Shakespeare’s Hamlet are still replicated within the concert
performance of Ophelia’s songs, but all that remains of the surrounding
context is mere homage to the Bard. Ophelia becomes the one and only
character and her plight the single complication of the production. This
symbiotic relationship between author and composer highlights the
myriad intertextual possibilities of adaptive works.
The inherent musicality of Shakespeare’s works has created a rich
musical tradition of afterlives. As Sanders states, “Shakespearean
dramaturgy…is peculiarly open to musical interpretation and adaptation”
(96). Within works such as Hamlet that call for a secondary author to add
to the established text, adaptation is an inevitable occurrence. However,
different types of adaptation are required according to the intended goal
of the performance. Brahms’s setting of the songs of Ophelia brilliantly
adapts Shakespeare’s maddened lyrics so as to reflect the themes and
intent of Hamlet no matter the nature of the performance. As Ophelia’s
struggles unfolds, whether within the context of the play as an integrated
storytelling device or separate from it as a standalone concert cycle,
listeners of Brahms’s interpretation of her songs are able to recognize the
underlying madness through his seamless marriage of text and music.
SOMEONE ELSE’S STORY: ADAPTING A POEM TO A SOLO WORK
I recently watched a fairly silly yet surprisingly entertaining
reworking of Shakespeare’s Romeo and Juliet in which the classic tale of
forbidden love is shifted from Italy of old to a modern animated world of
garden gnomes. At the start of the film, a gnome acting the part of the
Prologue states, “The story you are about to see has been told before. A
lot. And now we are going to tell it again. But different” (Gnomeo and
Juliet). Throughout the numerous scholarly articles, books, and websites
on the subject I have perused in the course of my research, I have yet to
find a more concise and accurate definition of adaptation than the one
laid out in this children’s movie. Defining adaptation, as it turns out, is
simple. Putting that definition into action, however, is one of the more
difficult processes I have gone through. Taking a piece of literature and
endeavoring to retell the narrative in the wordless mode of music not
only provided me with unexpected insight into the adaptive discourse I
had studied, but also yielded surprising twists and turns in the process.
As a result, my attempt to recreate the themes and ideas of Shel
Silverstein’s poem “Forgotten Language” through the medium of song
was simultaneously exactly what I was expecting and nothing like I had
anticipated.
Before beginning the process of adapting literature into music, I
first had to find a literary work to adapt. Several factors came into
consideration during this undertaking: my practical aim in literature
selection was to choose a fairly short poem that could be set for single
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voice and accompaniment and later expanded into a choral work for
mixed voices. However, I also sought a piece that spoke to me
emotionally for the simple purpose of enjoyment while reworking it. After
several days of combing through poetry collections by numerous great
authors, these two goals came unerringly together in the form of Shel
Silverstein’s “Forgotten Language.”
Silverstein’s poetry, though marketed to children, often carries a
deeper, hidden meaning within the seemingly innocent words. “Forgotten
Language” is no exception. The poem begins with the narrator recounting
childhood memories when he “spoke the language of the
flowers/…understood each word the caterpillar said/…[and] smiled in
secret at the gossip of the starlings” (lines 1-3). The innocence of youth is
clearly conveyed in the wondrous and carefree nature of these
remembrances. However, the happy recollections of bygone days soon
give way to those of a more melancholy nature in which he “joined the
crying of each falling dying/flake of snow” (8-9). Something within the
speaker has shifted, causing the replacement of the beatific childhood
occurrences with troubled reflections on the past. The poem concludes
with a repetition of the first line, “Once I spoke the language of the
flowers….” (10), followed by the heart-wrenching plea for remembrance,
“How did it go?/ How did it go?” (11-12). The ellipses separating these
two thoughts is telling in its fragmenting of the poem’s flow. The speaker
has somehow forgotten the magic of his childhood and despairingly
attempts to grasp onto the quickly fading memory. The poem,
lighthearted in tone at first, takes a surprising atmospheric turn into the
unsettling territory of forgetting something of great personal import.
The dynamic switch in moods Silverstein’s “Forgotten Language”
makes was the driving force behind my emotional investment in the
poem and what prompted me to use it as a source text for a musical
setting. The poem’s appeal lies in its relatable subject matter. Everyone,
no matter what age, can recall a happier and more wondrous time in their
past. Conversely, everyone can also remember when his or her life took a
turn towards more troubled waters. The memories of better days are
sometimes the only things that keep us as humans going. The inability to
remember the magic of the past, then, is a frightening thought.
“Forgotten Language” explores this haunting possibility with grace and
subtlety, and my adaptation attempts to capture the overwhelming
feelings of the poem with the same artful delicacy.
The journey Silverstein makes from carefree happiness to
anguished yearning in “Forgotten Language” was also my main focus in
the execution of musical techniques with which to tell the story. I chose
to begin my composition with a foreshadowing of the darker tone that
accompanies the conclusion of the poem by repeating its final phrase,
“How did it go?” (12), three times without accompaniment. The
desperation of this cry is reflected in the wail-like melodic pattern of
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ascension followed by a steadily falling line. Furthermore, the lack of
accompaniment supporting the voice gives the melody a haunting feel,
leaving the listener wondering what has happened to bring the singer to
this distressing point. The piano accompaniment then quietly enters with
a melodically repetitive musical idea. Its rhythmic consistency and lack of
phrasing is indicative of a music box melody. Some of the first musical
experiences many children have come about in the form of an
uncomplicated, tinkling melody from a music box. I personally have
several youthful memories surrounding a particular music box and
sought to include this significant part of my childhood within the
adaptation.
Several times throughout the piece, the piano line is used to
conjure up images conveyed through the language of the poem.
Following the introduction, the piano melody continues in a simplistic
and repetitious melodic strain through the first two lines of the poem,
and then ascends steadily as the vocal line sings, “Once I laughed in
secret at the gossip of the starlings” (3). The piano’s upward motion
illustrates the flight of the songbirds the poem refers to. The poet then
recalls a “conversation with the housefly in my bed” (4-5), and the piano
line shifts to a higher range and thicker texture to convey the rapid
beating of a housefly’s wings. The mood shift occurs soon after as the
speaker “join[s] the crying of each falling dying flake of snow” (8-9)
accompanied by an obvious feeling of descending in both the piano and
vocal lines. The restatement of the opening line of the poem, “Once I
spoke the language of the flowers….” (10), does not come to any tonal
conclusion but rather wanders melodically, reflecting the forgetful casting
about of the speaker. The piano line shifts at this phrase to a quicker
rhythmic pattern, denser texture, and more complex harmonic structure,
indicating to the listener that the speaker has made the transition away
from childhood and left behind the happier times.
The final phrase, “How did it go?” (12) is repeated seven times to
the conclusion of the piece, growing ever more frantic in melody before
the concluding repetition of the words and abrupt ending of the piano
line on a single sustained tonic note. I chose to repeat the final phrase
several more times than the poem specifically lays out to evoke a more
desperate and, ultimately, defeated sentiment. Additionally, the same
melody is used for this ending as was used for the repeating of the same
line at the beginning of the piece, adding satisfying continuity to the
song by bringing it full circle. In general, the song begins with a
childishly high timbre and simplistic musical structure and progressively
moves to a lower and more complex melodic range. The song “grows up”
along with the poem’s narrator, completing the evolution from carefree
childhood to troubled adult life.
Adaptation in general and musical adaptation in specific is a deeply
personal process unique to each individual who ventures to tell an old
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story in a new mode. The way I chose to approach the thematic material
of “Forgotten Language” by highlighting key phrases within the melodic
lines, for example, is deeply rooted in my individual musical experience.
Sanders argues, “we must…add into our interpretive frame for musical
adaptations the critical scholarship in which composers may have been
trained or at least exposed to during their educational or compositional
careers” (54). As a voice student, my personal music education has been
steeped in the musicality of vocal and pianistic lines and the ways in
which they work together to tell the story of the words they are set to.
The method of text painting, a compositional technique in which the
meanings of a song’s lyrics are literally translated into the music, has
been used to artfully marry the lyrics with the melody of a poem’s setting
throughout song-writing’s history. My own employment of this storytelling strategy, then, is a direct reflection of the instruction I have
received and did not come as a surprising step in the process of setting
“Forgotten Language.” This expected utilization of my own educational
experiences, however, did not hold true for the entirety of the adaptive
experience.
One of the most unexpected results of setting this poem to music
was the song’s development of a life of its own, so to speak. After I had
formed a basic idea of what I wanted the music to say and how I was
going to get there with it, the song almost wrote itself. Not to say setting
the poem was easy; as I previously mentioned, this is arguably the most
involved project I have taken on. However, I slowly but surely came to
realize my role as co-author to Silverstein. The story was already there; all
I had to do was provide it with a medium in which it could tell itself. After
all, according to Jellenik, music “has the capacity not simply to highlight
or underscore the meanings constructed by the…verbal narrative, but to
generate an intertextual discourse in ways…dialogue cannot” (223).
Actually experiencing the action of adaptation rather than purely
indoctrinating myself in the theory put forth by others proved to be the
most enlightening aspect of this venture. Like so many other things, to
understand adaptation truly, it must be attempted as well as studied.
Much of the foundational theoretical groundwork laid out in the
articles and books I read prior to my adaptation attempt proved
particularly relevant to my composition. While Andrew takes the stance
“adaptation is possible, though never perfect” because of the inherently
distinctive elements of separate art forms (33), Robert Stam provides the
view that “each medium has its own specificity deriving from its
respective materials of expression” (59). Andrew seems to argue against
the very act of adaptation by asserting art forms such as literature and
music cannot intersect, as their means of communicating meaning are
too different. Stam, however, acknowledges the specific nature of
separate arts, but allows the possibility that two can work together, each
serving to intensify the emotional conveyance of the other. This position
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was more applicable to my personal adaptive experience.
As a poem, “Forgotten Language” has one tool with which to
express its meaning, the written word, whereas setting it to music adds
an entirely new set of expressive materials, including melody, harmony,
instrumentation, rhythm, dynamics, etc. These emotionally demonstrative
resources available to me in the adaptation process provided me with a
myriad of ways in which to relate the story of the poem to listeners of my
composition. Stam further contends the “source text forms a dense
informational network, a series of verbal cues that the adapting…text can
then take up, amplify, ignore, subvert, or transform” (68). This assertion
also proved true in the compositional process, as I was free to use the
expressive tools of music to emphasize specific words and phrases within
“Forgotten Language” that evoked particularly strong emotional
responses from me while letting others fade into the background of the
piece. However, as I did not write the poem, the picking and choosing of
which aspects of it I wanted to highlight in my composition brought up
the main point of contention in the scholarly dialogue on adaptation.
The issue of fidelity, or faithfulness of an adaptive attempt to the
source text it is based upon, formed the bulk of the adaptive discourse I
researched before applying the theory into practice and admittedly
elicited an extreme opinion from me. My initial stance on fidelity at the
outset of this project was one of strict faithfulness to source texts. I did
not see why an adapter would feel the need to alter an existing story to
fit his or her own ideas surrounding it. Authorial intent remained the
highest authority in my mind, and I intended to stay as true as possible to
Silverstein’s poem. However, as I began my own foray into adapting, I
found my way of thinking adjusting itself to a more realistic position.
After all, “If the audience has already read the novel or story…on which
the [adaptation] is based, surely they expect a different experience”
(Leitch 63). Adaptations transform a story into something new and
different, and that very transformation elicits excitement from
prospective audiences. Thousands of people would not line up for
midnight releases of movies based on their favorite novels if they thought
the experience of seeing the film would be exactly the same as reading
the book, just as people would not listen to my adaptation of “Forgotten
Language” if they suspected it would generate the same response as
simply reading the poem. In fact, the very reason people consent to see
or listen to reworkings of the stories they love is the experience will not
be the same. Even if some may argue I did not observe fidelity to the
source text author’s intent, my role as co-author to Silverstein provided
me with a certain level of authority as well. My decisions were made
based on my personal interpretation of the poem and serve to tell the
story in a new and different way, making them valid adaptive choices. I
would never have arrived at this conclusion if I had not personally tried
my hand at adaptation.

Journal of Undergraduate Research and Creative Activity, Vol. I | 144

“Where Words Fail, Music Speaks”

Telling someone else’s story is no easy feat. Bringing new life to
their words does not happen automatically, and it is not simple in the
slightest, but I can say from experience it was incredibly gratifying when I
finally felt as though I had succeeded in doing so. The process of
adapting Silverstein’s “Forgotten Language” into a musical composition
proved to solidify some of my preconceptions about adaptation while
simultaneously altering others completely, which, in my opinion, is the
ideal outcome of applying a theory into practice. This project, however,
engendered an additional result: the reworking of my own adaptation
from a solo piece with accompaniment into a full choral a cappella work.
As Sanders states, “In a very practical sense the act of adaptation
encourages further adaptation” (42). This study proceeds with the
continued exploration of the story-telling powers of words combined with
music while further investigating the academic discourse of adaptation
through the experiential act of adapting.One Story, Many Voices: Creating
a Choral Adaptation
I humbly believe choral music is the most beautiful music of all.
The human voice not only has the potential to be an intensely artistic and
expressive musical medium, but also has the added benefit of the
utilization of language, unlike other instruments. Grouping together
multiple voices into a choir only adds to the beauty and story-telling
power inherent to song as harmony, texture, and vocal colors are
blended into the mix. These qualities were what made me so excited to
move on to the choral composition portion of my study of adaptation.
The potential of the additional musical elements imbued in choral writing
to tell the same story of Shel Silverstein’s “Forgotten Language” in yet
another new way provided me with the tools I needed to build upon the
previous solo adaptation and create an effective second adaptive work.
Compositionally speaking, I expected the choral work to come
together significantly quicker and easier than the solo piece simply
because the already-composed accompanied solo version of “Forgotten
Language” was there to use as a foundation for the unaccompanied choir
version. In other words, I didn’t initially see it as another adaptation
project; the main melodic ideas were structured in the solo, and the
skeletons of the harmonies were laid out in the piano accompaniment.
When it came down to it, I originally thought all I had to do to adapt upon
my adaptation was place the right notes in the right voices. However, I
failed to take several of the project’s distinguishing characteristics into
consideration. First, simply rearranging notes is not adaptation, but
rather arrangement. Musical arrangement does not endeavor to add
anything new or different to the story carried within the music. Instead, it
seeks only to create a unique auditory experience by adding, subtracting,
or repositioning the original song’s musical elements. Musical adaptation,
on the other hand, is mainly concerned with imbuing an originating
source’s storyline with some component the adapter feels the originating
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source lacks. While arrangement may be employed to achieve the goal of
musical adaptation, it does not define musical adaptation.
As the composition proceeded, I realized I also failed to take into
account the issues that would arise due to my own authorship of the
source text, namely those centered on the ever-prevalent topic of fidelity.
While composing the solo version of “Forgotten Language,” my main
concern was staying true to the overlying message of Shel Silverstein’s
poem while creating a unique sound and story within the music. This
time, the shoe was on the other foot: would I be able to remain true to
my own source material? While the obvious answer may seem to be yes,
of course I would, the fact remains the pressure to be faithful was far
greater than when I was adapting upon a text written by a stranger. I
found myself even more tied to fidelity than with the original
composition, as the source text was of my own making.
Yet another element inherent to choral adaptation I did not
consider is that a large amount of the beauty of choral music comes from
the hundreds of combinations even a few notes can create. Great choral
composers become great because they have tirelessly studied and tested
these combinations and know the best ways to order them to achieve the
maximum musical effect. I, on the other hand, had only taken a few
composition and arranging classes at the time “Forgotten Language” was
composed. Furthermore, this work was my first foray into writing a piece
that would actually be performed by a chorus. Needless to say, it did not
come together as effortlessly as I had expected as there was quite a bit of
experimentation involved in the process. Nevertheless, after several
weeks of painstaking trial and error, I finally hit on a level of fidelity, a
sound, and a song I was satisfied with.
When considering the solo and choral versions of “Forgotten
Language” and their compositional processes, it is plain to see the
similarities between the two firmly cement them together as adaptive
relatives while the differences create a sound distinction. A significant
amount of musical and thematic material remains the same from one to
the next, namely the evolution of childhood to adulthood the songs
undergo in the text as well as the individual musical structures.
Nevertheless, the differences inherent to the two songs, including the
accompanied vs. a cappella compositional styles, the harmonic textures,
and the addition of a section of song to the choral version, clearly
distinguish them from one another. In his article “The Ethics of Infidelity,”
Thomas Leitch asserts, “Either adaptations have a responsibility to stick
as close as possible to their sources…or they have an equally strong
responsibility to strike out on their own” (66). While Leitch makes a valid
point, I contend adaptation does not necessarily fit into the box of an
either/or situation. Rather, an adaptive work can remain faithful to a
source text while simultaneously adding its own unique spin on said text.
This seemingly contradictory yet entirely plausible stance was one I came
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to late in the lengthy process of this study but ultimately drove my
compositional decision-making while writing the choral work “Forgotten
Language.” When listening to the two back to back, the similitude of the
solo and choral versions make them instantly recognizable as a working
pair while their differences create interest and variety.
The choral version of “Forgotten Language” follows much the same
thematic pattern the solo piece portrays: a movement from the bygone
happiness of innocence to the uncertainty of adulthood and the future.
However, the thicker texture of the layered voices in contrast to the solo
composition’s single vocal line creates a heavier and more discordant
sound, setting the tone of the work with greater intensity than the solo
piece right from the start. The full choir sings the repeated opening
phrase, “How did it go?” (Silverstein 12) with a forte dynamic, marcato
expression, and dissonant chords. The urgency and instability inherent to
the marked chords coupled with the added force of all voice parts
sounding at a loud dynamic level relates an unmistakable feeling of
disquiet to the listener. This musical idea is followed by a sustained
period of silence not originally included in the solo version. The quiet
serves to contrast with the clamor of the previous chords, further adding
to the uneasy feeling portrayed in the opening statement.
The choir then comes back in with the women singing the opening
lines of the poem and the men supporting them with chord tones sung to
a neutral syllable to achieve legato phrasing at a quieter dynamic. The
multiple vocal lines inherent to choral music again prove advantageous in
the portrayal of the story’s thematic material in this portion of the song:
the higher and lighter quality of the women’s voices depicts a sense of
youth and innocence, putting the listener in mind of childhood, while the
men’s voices carry the main melodic line as an adult might carry a child.
This sudden reversal in musical character from staccato chaos to legato
tranquility goes hand in hand with the shift in the poem’s words while
allowing the listener to differentiate between the two contrasting moods
portrayed in the song.
The music continues to follow this same idea of hushed voices and
flowing lines throughout the subsequent phrases while passing the
melody between the men’s and women’s voices to create interest and
variation in the sound. However, the dark thoughts that opened the piece
are never far from the melodic line, illustrated by the low, adult quality of
the men’s voices continuously interrupting the childlike female sound.
While the women of the chorus intone the happy times when they “spoke
the language of the flowers” (1), the first tenors cut into the nostalgia
with the uncertain question, “How did it go?” (12). A similar interaction
takes place as the top three voices tell of a “shared…conversation with
the housefly in my bed” (4-5) and the basses reply with yet another repeat
of the unanswered, “How did it go?” (12), before blending back into the
childhood recollections with the remainder of the chorus. Later, as the
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song inevitably shifts back to the urgency and anguish of forgotten
happiness, the top soprano, alto, and tenor voices yearn for the time
when they “joined the crying of each falling dying flake of snow” (8-9),
only to yet again hear the incessant refrain, “How did it go?” (12), from
the basses. This time, however, the lowest voice part does not seamlessly
integrate back into the group but rather remains prominent with a steady,
driving beat and loud dynamic level, illustrating the unrelenting
continuation of aging and, subsequently, forgetfulness of simpler times.
In response to this anguished realization, a lament figures into the
composition in which all voice parts hold several sustained notes on the
syllable “Oh,” depicting the sorrow of forgetting as well as the yearning to
remember. This portion of the song was not included in the original solo
composition for want of more vocal lines to create the dissonance
necessary to relate the torment of the speaker. Several times during the
five measures of the lament, the upper voices attempt to resolve the
dissonance, only for their attempts to be foiled by a new discordant note
in the lower vocal lines, depicting the futility which accompanies trying to
hold on to something forgotten. Finally, the upper voices give up on their
attempt to return the mood to carefree innocence, and the outburst of
emotion ends on a sustained, unresolved chord that dissipates into
nothingness.
Following the lament, a short period of quiet builds suspense and
uncertainty, much as the silence at the beginning of the work did. This
time, however, the chorus does not begin to sing again with a contrasting
mood of calmness, but rather with a renewed sense of hopelessness that
is only intensified by the density of a full choir coming in at once. All
voices enter at a forte dynamic level, repeating the focal phrase, “How did
it go?” six times as the texture becomes thicker and the pitch climbs,
portraying the urgency inherent to the words. Finally, the singers seem to
realize the question will remain unanswered as the sopranos once more
repeat the phrase, holding out the final word and executing a steady
decrescendo into silence. The remaining voices continue repeating the
final phrase four more times, each repetition growing quieter until there
is nothing left. This irreversible fading represents the futility of recalling
something long gone; the more a person tries to call it back, the less they
seem to remember. The resounding finality of the silence at the
conclusion of the song drives this point home and, as in the solo piece,
transforms happy innocence into troubled uncertainty.
While composing “Forgotten Language,” I formed an undeniable
preference for the choral work over the solo. In general, I have personally
always been partial to the sound and impact of choral music. While solo
compositions can indeed be beautiful, the added elements of multiple
singers and increased textural density appeal to my musical training over
the limited nature of a single voice. As Sanders propounds, a composer’s
education has a lasting effect on their stylistic preferences (54). My
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musical training has always focused primarily on the structure and
performance of choral music, and performing in choirs invariably took
precedence over solo productions. As a result, my experience composing
for a choir was vastly more to my liking than that of writing for a single
voice, namely my own. Even more enjoyable was listening to my
composition performed for the first time by a live choir. Hearing a
creation I personally wrote, lived with, and revised over a period of
several months was surreal, to put it lightly, and it was perhaps the most
rewarding part of my entire adaptive experience.
Adapting upon a source written by a well-known author was a
significant undertaking in and of itself, but adapting upon my own
personal adaptation provided me with a unique set of circumstances and
challenges I had never before considered. However, I believe the final
product maintains a distinctive sound even as it remains recognizably
close to the previous solo adaptation. Further adapting upon my own
adaptation was the next logical step in the evolution of this study. As
Sanders states, “Adaptation and appropriation studies…always need to be
alert to complex processes of mediation, cross-fertilization, and filtration,
and on many occasions…compositions…have as deep an intertextual
relationship to each other as to the originating [source]” (5). Both the solo
and choral versions of this work depend as heavily on each other as they
originally did upon Shel Silverstein’s inspiring poem. I feel confident my
personal adaptive attempts have achieved what I hoped they would: they
have told the story of “Forgotten Language” as faithfully as possible with
the musical tools available to me as the composer while concurrently
creating a story all their own.
CADENCE: CLOSING THOUGHTS
Music has played a well-documented role throughout the history of
the field of adaptation. Its versatile story-telling devices give those
wishing to create a new modal experience many and varied tools with
which to render their chosen tales in a pleasing manner while its
universal appeal can make any story accessible to all audiences. It makes
sense, then, that music’s capacity to act as an adaptive instrument has
made it such a popular and well-received transformative entity. Still, the
process by which literature is reworked to musical settings is by no
means an easy one and is fraught with difficulties and debates, not the
least of which is the issue of fidelity. As my personal study draws to a
close, I realize much of what I have learned about the adaptive field
comes down to this controversial topic. As was previously stated, I began
this project with a rather close-minded approach in regards to
faithfulness towards a source text but later came to revise my original
manner of thinking to a much more realistic end. In lieu of a summative
conclusion, I wish to outline my newly formed opinion: the added element
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of a new interpretation inherent to adaptation does not harm a source
text, but rather seeks to inject a varying perspective and human
experience into the retelling of a respected work.
Despite my newfound viewpoint on the issue of fidelity in
adaptation, it is easy to recall why I, as many still do, maintained such a
strong opposing stance not so long ago. The vast majority of adaptive
works utilize highly popular source texts, perhaps best illustrated by the
recent profusion of films created from successful books. Since the stories
were obviously well loved, I did not understand the need for adaptations
to deviate from or add to the established plot. I often invoked the age-old
adage, “Don’t fix what isn’t broken.” Now, since I have experienced
adaptation firsthand, I see my error in choosing such an extreme side.
Adapters do not perceive slight deviations as “breaking” the source text;
in most cases, they do not even think of such changes as deviations at
all, but rather as their own interpretation of the established storyline.
Furthermore, if an adapter has chosen to retell a story in the first place, it
is likely he or she holds the story and its author in the utmost respect
and means no harm to either. The reason fidelity remains such a hotly
debated issue in the adaptive discourse is simply because there are as
many interpretations as there are people, and it is impossible for an
adapter to interpret a story the same way as everyone who will
experience the adaptation. However, I now believe this is something to be
celebrated instead of denounced, as individual interpretations are the
very reason adaptation as a field continues to exist and thrive.
Of all the myriad insights this project has given me into the
adaptive process, one in particular stands out above the rest: a
completed and well-executed adaptation is indeed greater than the sum
of its parts. This viewpoint can be easily explained through the examples
of my own arrangements of “Forgotten Language.” Two artistic means of
expression were utilized to create the pieces: poetry and music. Poetry’s
power lies in the effectiveness of the linguistic elements a poem contains,
including figurative language, word stress, punctuation, etc., while
music’s potency is in the combination of tonal frequencies and the
duration of sounds. Bringing these two modes together into a single work
of art certainly combined the implements distinctive to both, but I found
an adaptation does more than just that. What exactly the act of
adaptation adds to a work may not be universally agreed upon, but I
personally believe it comes directly from the adapter, be it perspective,
human experience, or something else entirely. Regardless, I have
experienced firsthand the certain indefinable something that is caused by
a person choosing to direct the integration of two equally lovely
expressive modes, and it has the potential to be not only incredible, but
also altogether unexpected.
My goal in composing both versions of “Forgotten Language” began
as a purely academic objective. I wanted to figure out what it was that
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made adaptations happen and then put what I learned into action. The
fact that I genuinely enjoyed the modes I was studying and working with
seemed at first simply an added perk. In hindsight, it seems ridiculous
that I failed to take into account how a project can take hold of a person,
especially when said person is passionate about learning and gaining new
experiences. What started as a scholarly pursuit quickly transformed into
something else entirely: a highly personal journey into the complex and
intricate worlds of two differing art forms. With each word written and
note added, the process of telling an old story in a new way challenged
me to see what I could bring to the table, what distinctive element I
personally could inject into the adaptation rather than just sitting back
and letting the combined modes do the work for me. When all was said
and done, I wanted an unmistakable quality of me imbued in my songs,
and that became the driving force behind their composition. Whether an
adaptation’s aim is academic or emotional, dramatic or humorous,
relatable or abstract, I came to find the adapter’s personality will
determine the final message the adaptation conveys, thus making
adaptive works as many and varied as the people who endeavor to create
them.
This look into the adaptation of literature to music and the insights
it afforded me ultimately boils down to one thing: I experienced
adaptation for myself. Understanding was gained, opinions were tested
and reformed, and awareness grew all because I tried what I studied. If it
had not been for that, much of this project would have been over before
it started. The chance to explore an emerging field of study on which
little has been written proved an enlightening experience. I am convinced
much will be written on the subject here on out, but it was my pleasure to
add my insights into the study of the process rather than simply the
product. What the discipline will become is still to be determined, but is
has certainly carved a place for itself in our culture that cannot be
discounted. Adaptation’s role in the scheme of artistic fields is far from
over, and I look with anticipation to what comes next.
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Nuclear Proliferation Among States
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Why do states engage in nuclear proliferation? Nuclear proliferation
is a major security issue affecting the international arena. Existing studies
debate both the strength and direction of determinants of nuclear
proliferation and the effect of domestic and international circumstances
on proliferation. A clear understanding of why states choose to pursue
nuclear arms is critical to promoting and maintaining international
security. By analyzing what factors may make a state less prone to
proliferation, the international community may incentivize
disarmament. My research question considers membership in the United
Nations Security Council (UNSC) as a potential correlate of nuclear
proliferation. Are countries that are members of the UNSC more likely to
engage in nuclear proliferation compared to countries that are not
elected to the UNSC?
Current scholarly research suggests many factors for proliferation.
Existing literature cites three types of determinants: technological
determinants, external determinants, and domestic determinants (Singh
& Way, 2004, p. 862). States that are more technologically advanced are
more likely to develop nuclear weapons due to a universal appeal of
nuclear arms and the reduced costs of acquiring nuclear weapons
compared to less advanced states (Singh & Way, 2004, p. 862; Jo &
Gartzke, 2007, p. 167). External determinants, such as perceived security
threats, cause a state to develop nuclear weapons in order to balance
against a rival state’s nuclear capabilities or a conventional threat. An
alliance with a major power, on the other hand, diminishes the probability
of proliferation (Bleek & Lorber, 2013, p. 1; Jo & Gartzke, 2007, p. 185;
Singh & Way, 2004, p. 863). Some argue that in relation to the democratic
peace theory, the pacifying effects of democracy and interdependence
among democratic states reduce the ambition to pursue nuclear
weapons. Quantitative tests have found that economic integration deters
nuclear proliferation, because states do not wish to threaten economic
partners (Singh & Way, 2004, p. 864).
Scholars have also tested the effects of signing the Treaty on the
Non-Proliferation of Nuclear Weapons (NPT) on nuclear proliferation,
though they have reached different conclusions. Jo and Gartzke found
that while states that have ratified the NPT ratification are less likely to
initiate nuclear programs, NPT ratification has not deterred proliferation
at the system level (Jo & Gartzke, 2007, p. 167). However, Bleek and
Lorber found that NPT ratification is significantly and negatively linked to
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all stages of proliferation (Bleek & Lorber, 2013, p. 12).
To continue the discussion of how different factors affect nuclear
proliferation, I study how being a member of the United Nations Security
Council (UNSC) affects a state’s status on nuclear proliferation. I also
control for NPT ratification and enduring rivalry. The first section of this
paper states my hypotheses and the rationale behind my predictions. The
next section explains the construction of the dataset and coding for the
variables. I then analyze the data using ordered logistic regression and
discuss my findings. The last section contains a brief overview of
considerations for future research.
THEORY
As Singh and Way (2004), among other scholars cited above,
theorize, both external and internal factors affect a state’s decision to
proliferate. I further examine this by introducing a new independent
variable, membership in the U.N. Security Council, in a model in
conjunction with variables studied by other scholars. I adopt Singh and
Way’s use of a continuum as the dependent variable to separate the
various stages a state may reach towards proliferation. The different
stages are: no significant interest in nuclear weapons, serious exploration
of nuclear weapons, pursuit of a nuclear weapons program, and
acquisition of nuclear weapons (Singh & Way, 2004, p. 861).
United Nations Security Council
I analyze the effect of membership in the United Nations Security
Council on nuclear proliferation. The UNSC is charged with maintaining
international peace and security and handles many issues relating to
deterrence (United Nations, 1945). In order to maintain international
security, members of the council must protect themselves against
potential aggressors. Thus, I expect elected states to be more likely to
have at least explored nuclear weapons. In addition, after a state has
been elected to the UNSC, it is more likely to want to increase its own
security in order to legitimize its authority as part of the council. It may
also do so to deter retaliation from other states as a result of the policies
it helps create and impose.
Hypothesis 1
States that are members of the United Nations Security Council are
more likely to engage in nuclear proliferation.
NPT Ratification
I also measure the effect of ratifying the Treaty on the
Nonproliferation of Nuclear Weapons on proliferation. The NPT is
currently the only multilateral binding agreement dedicated to
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disarmament. More countries have ratified the NPT than any other arms
limitation and disarmament agreement (Unites Nations Office for
Disarmament Affairs, n.d.). Although it explicitly prohibits the acquisition
of nuclear weapons, the goal of the NPT to prevent the spread of nuclear
weapons may implicitly discourage the exploration and pursuit of nuclear
weapons as well. I do not consider the relationship between being a
signatory of the NPT and acquisition of nuclear weapons in my model
because of perfect prediction, save for a few violations of the NPT.
Hypothesis 2
States that have ratified the Treaty on the Non-Proliferation of
Nuclear Weapons are less likely to explore or pursue nuclear weapons.
Enduring rivalry
Lastly, I analyze whether a state participates in an enduring rivalry
in any given year. A vast majority of wars and militarized disputes occur
within enduring rivalries, supporting the argument that the presence of
an enduring rivalry is a significant security threat (Singh & Way, 2004, p.
869). A state that has a history of rivalry with another state is more likely
to sense an urgency to develop nuclear weapons to protect itself. States
whose rivals possess nuclear weapons are also more likely to develop
nuclear weapons to defend against a potential preemptive strike.
Hypothesis 3
States that are involved in enduring rivalries are more likely to
engage in nuclear proliferation.
METHODOLOGY
Dependent Variable
The dataset is based on that from Singh and Way’s article (2004).
The unit of analysis, country-year, analyzes 154 countries from 19452000 (Singh & Way, 2004, 861). The dependent variable is the level of
nuclear proliferation that a state reaches. Because some states may
express interest in nuclear weapons or start to build nuclear weapons but
never progress to detonating them, I use Singh and Way’s coding of
placing proliferation on a continuum from 0 to 3. This accounts for states
having many possible stopping points while on the path to proliferation.
0 demonstrates that a state has expressed no interest in nuclear
weapons, 1 serious exploration of the possibility of developing weapons,
2 substantial efforts to develop weapons, and 3 acquisition of nuclear
weapons capability. Exploration is coded for the year a country first
considers building nuclear weapons, as shown by political authorization
or research by defense agencies that may oversee potential weapons
development. Pursuit is defined as when states make an active effort to
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gain nuclear weapons, such as through a cabinet-level political decision
or movement toward weaponization. Acquisition is coded from the year a
country has its first explosion or possession of a nuclear weapon (Singh &
Way, 2004, p. 866-867). If a country renounces its nuclear weapons,
subsequent years are coded as 0 to indicate no further interest in nuclear
weapons.
Singh and Way break down the level of nuclear proliferation
variable into separate dichotomous variables for the stages
of exploration, pursuit, and acquisition. I utilize these to analyze how the
independent variables affect whether a state achieves each stage of the
nuclear continuum. Once a country achieves a value of 1 for a stage
during a specific year, observations for future years under that stage are
dropped and coded as missing. I employ ordered logistic regression
because the dependent variable is ordinal. I cluster using country codes
established by the Correlates of War project, so that observations for
various years are grouped by country (Correlates of War Project, 2006).
This accounts for the inherent correlation of observations made within
the same country.
Independent Variables
I create a dichotomous variable for the years that a state is elected
into the UNSC. The dichotomous variable utilizes 0 for non-membership
during a country-year and 1 for membership. The coding for membership
in theUnited Nations Security Council is taken from the United Nations
website (United States Security Council, 2013). Countries are elected for
two-year terms, although a few countries served on the council for just
one year in a given period.
Several countries posed coding challenges. Taiwan, officially known
as the Republic of China, was originally a permanent member of the UNSC
until its seat was replaced by the People’s Republic of China in October
1971 (United Nations Gneral Assembly, 1971). I code Taiwan as a
member of the UNSC until 1971 and China as a member from 1971
onwards. Both are coded as 1 in 1971 because each was a member for a
portion of the year. The United Arab Republic, consisting of Egypt and
Syria, was a member of the UNSC from 1961-1962 (United Nations, n.d.).
However, it split in October 1961, after which Egypt adopted the original
name. Syria and Egypt are both coded as members separately in 1961,
but only Egypt is coded as a member in 1962.
The data on whether a state is an NPT signatory is merged from a
dataset created by Jo and Gartzke (2007). The variable is dichotomous,
with a 0 representing a state that did not ratify the treaty during that year
and a 1 representing a state that ratified it. The dataset’s observations
span from 1939 to 1992, while Singh and Way’s observations span from
1945-2000. When I merge Jo and Gartzke’s data into Singh and Way’s
dataset, observations prior to 1945 are dropped, and the values for
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the NPT ratification after 1992 are coded as missing.
The variable for enduring rivalry is from Singh and Way’s original
dataset (2004). The presence of an enduring rivalry accounts for a
significant portion of the security threat facing a state. The authors adopt
coding from another article by Bennet (1998) and utilize a dichotomous
variable whose value is 1 if the state is involved in one or more enduring
rivalries in a given year, and is 0 if not. There are no issues of
multicollinearity, or correlations of ±0.6 or greater, among the variables
in my models. Because the variables for exploration, pursuit, and
acquisition of nuclear weapons are combined into the variable for level of
nuclear proliferation, there is logically a high correlation of the three with
the level of nuclear proliferation. To avoid multicollinearity, I perform
regressions for exploration, pursuit, and acquisition separately from the
regression on level of nuclear proliferation. The correlation table is
below:

DISCUSSION
Before testing my variables, I explore the distribution of states on
the nuclear proliferation continuum (Graph 1). This information allows a
more detailed understanding of the statuses of states on nuclear
proliferation. Only countries that have at minimum shown interest in
nuclear proliferation, or that have been coded as 1 or higher for the level
variable, are analyzed. If a country has reached multiple stages of nuclear
proliferation, the achievement of each stage is factored into the
calculations in order to holistically gauge how far countries overall have
progressed on the continuum. Almost half of the countries studied have
explored weapons, but less than a third have seriously pursued nuclear
weapons, and less than a quarter have acquired them. However, these
observations are limited by their small sample size, as over 90% of 152
countries in the dataset have shown no interest in domestic nuclear
programs.
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Figure 1

Table 1 shows that although hypotheses 1 and 3 hold true,
hypothesis 2 is proven incorrect. Countries that are members of the
United Nations Security Council are 2.25 times more likely to achieve a
higher rating on the level of nuclear proliferation than countries that are
not members. Countries that experience enduring rivalry are also
significantly more likely to achieve a higher rating than countries that do
not have enduring rivalry, although the coefficient is 1.78, which denotes
a smaller effect than that of the UNSC variable. Both relationships are
significant because they have a P-value of 0.00.
Ratification of the NPT has no significant relationship with a state’s
status on nuclear proliferation. This finding was unexpected because
states that are resolved against acquiring nuclear weapons may be
assumed to also be less likely to explore and pursue nuclear weapons. In
addition, the result challenges the conclusions of Jo and Gartzke (2007)
and Bleek and Lorber (2013). The disparity may be explained by my
simplistic model, which has only a few independent variables and focuses
on external determinants of nuclear proliferation. By adding variables
such as technological development and economic factors into a future
model, signatory status may become significant.
Other explanations for the lack of significance include the
circumstances surrounding the treaty. Signing the NPT may not
necessarily change state preferences for exploring or pursuing weapons
(Jo & Gartzke, 2007, p. 179). Many treaties are signed as formalities
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because they represent actions states would have undertaken regardless
of the presence of the treaty (Downs, Rocke and Barsoom 1996, p. 380).
In this vein, the NPT may have been ineffective in deterring nuclear
proliferation because states have agreed to avoid acquiring nuclear
capability, but may continue to explore and pursue weapons.

Independent
Variables

Level of Nuclear Proliferation

Coefficient
(R.S.E.)
Rivalry 1.782 (.476)
NPT -.495 (.372)

Ratification
UNSC 2.252 (.480)

P-Value
0.000
0.183
0.000

Figure 2. Bolded coefficients are significant at the p<0.05 level.

I disaggregate each stage of proliferation from the variable for
level of proliferation in order to consider the effects of the independent
variables on each stage. Before executing the regression, NPT ratification
seems to reduce the likelihood that the state will explore and pursue
nuclear weapons (Graph 2). This is in accordance with the belief that
signing the treaty deters proliferation. However, a logistic regression
demonstrates that NPT ratification still has an insignificant effect on
proliferation (Table 2). A near-significant relationship is found between
exploration of nuclear weapons and ratification of the NPT. States that
have signed the NPT are -0.90 times less likely to explore nuclear
weapons, but there is a 6.1% probability of the observed relationship
being due to chance. I include the independent variables of rivalry and
UNSC membership in this model in order to take into account their
explanatory power. The UNSC and rivalry variables stay significant,
except for the effect of UNSC membership on pursuit, which is just above
the threshold of significance.
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Figure 3.

Independent
Variables

Exploration
Coefficient P(R.S.E.)
Value

Rivalry 1.878 (.430)

0.000

NPT -.903 (.481)
Ratification*
UNSC 1.172 (.451)

Pursuit
Coefficient
(R.S.E.)

P-Value
0.000

0.061

2.894
(.754)
-.935 (.658)

0.009

.988 (.577)

0.087

0.155

Acquire
Coefficient
(R.S.E.)

PValue

2.821
(1.123)
--*

0.012

1.690
(.704)

0.023

--*

Figure 4. *Npt_rati is omitted due to perfect prediction. The NPT prohibits signatories
from acquiring nuclear weapons.

To further explore the effect of UNSC membership on state
behavior, I analyze the differences between members of the UNSC and
non-members and the average action they take regarding proliferation. I
utilize the dichotomous variables of whether a state explored, pursued,
or acquired nuclear weapons to separate the effects for each stage on the
nuclear continuum. States that have been members of the UNSC show
higher means of exploration, pursuit, and acquisition (Graph 3). This
provides additional support for hypothesis 1, and predicts that members
of the UNSC are more likely to exhibit higher levels of nuclear
proliferation than states that are not members of the UNSC.
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Figure 5.

CONCLUSION
Although nuclear proliferation is a growing concern, there are a
limited number of nuclear states. Thus, the small sample size of states
that have acquired nuclear weapons constrains the applicability of my
findings. In order to limit observations to before the year 2000, I also did
not code for countries that were elected to the United Nations Security
Council after 2000.
Future studies on proliferation may include an updated dataset in
order to analyze how states’ attitudes towards nuclear proliferation have
evolved. Controls, such as whether proliferation occurred during the Cold
War and geographical region may be added. Motivations to proliferate
during the Cold War may differ from motivations during other time
periods due to the global political climate. Different regions may also
share traits that affect states’ decisions to proliferate. In addition, the
coding of being a party to the NPT can be modified to include states that
have acceded or succeeded to the NPT to analyze if a significant
relationship exists.
Further research may also help explain why some states back down
or reverse their decision to proliferate. Some states have voluntarily given
up their nuclear arsenal or stopped their pursuit and exploration -- no
longer exhibiting interest in nuclear weapons. A comparison of some of
the traits of these countries may uncover findings about how to promote
disarmament. The threat of nuclear warfare and immense consequences
of unchecked nuclear proliferation demand immediate attention. As the
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international community works to establish peace and security among
countries, it must better understand the basis for nuclear proliferation
before it can successfully promote non-proliferation and global
disarmament.
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INTRODUCTION
The United Nations (UN) was established in 1945 and the United
Nations High Commissioner for Refugees (UNHCR) was subsequently
founded in 1950 by the United Nations General Assembly (Crisp 2001,
169). This investigation will evaluate the UN's structure and domestic
limitations in Bosnia in the case of the Bosnian War (1992-1995) in order
to determine the role of these factors in the outcome of the UN
operation. This case of the UN peacekeeping mission will be considered a
success if there was 1) strong leadership, 2) the situation was
deescalated, and 3) the afflicted individuals' needs were satisfied.
Similarly, this case of the UN peacekeeping mission will be considered a
failure if there was 1) weak leadership, 2) the situation remained the
same or escalated, and 3) the afflicted individuals' needs were not
satisfied. The UNHCR will also be examined to assess its success or
failure in managing worldwide refugee challenges and providing
humanitarian aid. The UN's refugee agency exists to protect refugees and
guarantee that every refugee has the right to search for asylum in
another country (Loescher 2001, 42). This paper focuses on the extent to
which the UN was successful or unsuccessful as a peacekeeping
organization in the case of the Bosnian War. My argument is that the UN
was ineffective as a peacekeeping organization during this conflict.
This paper will endeavor to argue that the UN failed in Bosnia, but
that the UNHCR took suitable actions to support refugees. The UNHCR
was able to provide the bare minimum of water, food, and shelter for
numerous victims of the conflict in Bosnia. On the other hand, the United
Nations Protection Force (UNPROFOR) faced many obstacles on the
ground and was unable to stop the bloodshed. These arguments will be
explored by analyzing the ineffectiveness and flaws of the UN in Bosnia
and addressing those flaws by recommending reforms for the UN. This
research will contribute to the field of international organizations by
supplementing existing research on peacekeeping and proposing
solutions to manage this escalating global concern and provide victims of
conflict with protection and the prospect of a better future.
Journal of Undergraduate Research and Creative Activity, Vol. I
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This paper will focus on peacekeeping because civil wars and
ethnic conflicts have become increasingly prevalent in recent decades.
Thus, it is necessary to identify flaws of UN peacekeeping operations in
the past to prevent errors in the future. Successful peacekeeping
missions and effective humanitarian aid are crucial now more than ever.
Domestic conflicts are tremendously violent and increasing in frequency,
but they can be brought to an end if appropriate actions are taken to
impede the aggression. Ethnic conflicts not only lead to atrocities, such
as mass murder, but they also contribute to the global refugee crisis as
the number of refugees significantly increases with time. According to
the UNHCR Global Trends 2014 report, 59.5 million people are displaced
and have been forced to flee their homes as a result of conflict. This is
the highest figure to date and it confirms that peacekeeping is ineffective
since the refugee problem is growing out of control. This issue is worth
studying because it is one of the greatest challenges humankind faces
today. Millions of people are victims of conflict and they need protection
and humanitarian aid.
This research focuses on the UN because it is a well-known
international organization that has a large membership base and access
to adequate funds and support from its member-states, which generates
the capacity for the UN to be exceedingly successful in peacekeeping and
providing humanitarian aid. It is crucial that this puzzle is studied
because it will uncover approaches of how to deal with conflict and
undergo effective peacekeeping missions in order to end the unnecessary
bloodshed and stop the number of global refugees from further
escalating.
THE BOSNIAN WAR BACKGROUND
In 1991, the Bosnian population was split between remaining part
of Yugoslavia, which was preferred by Bosnian Serbs, or declaring
independence, which was preferred by Bosnian Croats and Muslims
(Fortna 2002, 164). This combination of discord and ethnic tension
triggered a war in 1992 that would lead to the deaths of hundreds of
thousands of civilians. The Bosnian War took place from April 1992 to
October 1995 and an estimated 200,000 people died during the armed
conflict (Kritz 1999, 984). During the war, Bosnian Serbs set out to
ethnically cleanse the region of Bosnian Muslims, which resulted in an
atrocious genocide. In Bosnia, religious affiliation typically corresponded
to national affiliation since Serbs were mostly Orthodox, Croats were
mostly Catholic, and Muslims were usually Sunni Muslim (Rogel 1998,
29). Of Yugoslavia's six republics, Bosnia-Herzegovina was the most
diverse because it did not have a majority national group or majority
religious group. In 1991, Bosnia-Herzegovina had a population of
4,364,574 and 43.7 percent of citizens were Muslim, 31.4 percent were
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Serb, 17.3 percent were Croat, and the remainder simply identified
themselves as Yugoslav (Cruden 2012, 12).
Ethnic cleansing as a Serbian war strategy was first used in 1991 in
eastern Croatia when the Serb forces aimed to rid Croatian regions of
non-Serb residents by targeting Croats (Ajami 1996, 162). However, the
practice of ethnic cleansing was most severely employed in Bosnia after
the state declared independence in April 1992. Muslims became the main
target of ethnic cleansing in Bosnia, and the slaughter was executed
steadily and methodically. Citizens who were terrified of being degraded
and murdered fled the region. Approximately 2.7 million people, which
formed 60 percent of Bosnia's population, abandoned their homes and
took part in voluntary ethnic restructuring by moving into areas where
their own ethnic group was the majority (Rogel 1998, 65). Anywhere the
refugees entered, they placed a fiscal strain on the host state; the UNHCR
endeavored to manage the vast humanitarian crisis in the region (Sudetic
1998, 175).
THE UN'S FAILURE IN BOSNIA
The primary arguments in this analysis include: the UN was
ineffective in the conflict in Bosnia since it failed to end the bloodshed;
the UN was most limited by domestic factors in Bosnia (the situation on
the ground) rather than factors within the UN structure; the UNHCR was
the only effective UN agency during the conflict; and the tragic losses
during the Bosnian War could have been prevented or greatly reduced if
the UN had effectively enforced its strategies.
The failure of the United Nations in Bosnia is evident due to its the
inability to successfully stop the violence before the death toll escalated
to 200,000. "The presence of the international community has certainly
stabilized the political development of Bosnia-Herzegovina after the war,
but the UN mission did not affect the intensity of violence during the
conflict" (Costalli 2014). The case of the UN peacekeeping operation
during the Bosnian War is regarded in this paper as a failure because
there was poor leadership, the situation was not deescalated, and the
afflicted individuals' needs were not satisfied. Bosnian Muslims were
targeted and terrorized because of their ethnicity and the UN failed to
stop the massacre. "While the conflict is cloaked in the guise of a
'humanitarian tragedy' (the inference being that all people in the region
are affected equally), in truth the Bosnian Muslims are being targeted by
the Serbs because of their religious identity" (Lemsine 1995). Innocent
people suffered for years as the Serbs raped, tortured, and killed Bosnian
Muslims throughout the region from 1992 until 1995. Although the UN's
ineffectiveness in Bosnia is nearly indisputable, the explanation for their
failure is debatable.
It can be argued that the UN failed primarily because of domestic
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limitations within Bosnia rather than limitations within the UN structure.
This argument indicates that the UN's ineffectiveness was not due to lack
of preparation or inaction, but that the Serbs defiance and the UN's selfimposed obligation to act responsibly hindered its success. The UN is
obligated to maintain some degree of neutrality and it cannot blatantly
put peacekeepers in a situation of guaranteed harm or the international
organization would suffer from a complete breakdown. There were
pressures from other nations and high expectations from the
international community to protect the peacekeepers, but also to fix the
problem in Bosnia. Although the UN's undertakings were undoubtedly not
enough, it is crucial to point out these conflicting demands of the
international community. It was impossible for the UN to meet one of
these expectations without sacrificing the other. The UN was expected to
stop the violence, but numerous countries expected their citizens within
the peacekeeping forces to be looked after.
The demands from supporting countries placed a burden on the
UN and constrained its approach to peacekeeping in Bosnia. With the
whole world watching, the UN could not afford to make a mistake; and,
although their mission in Bosnia was disastrous, it could have been much
worse if there were many peacekeeper casualties. The UN's reputation
was at risk. "The focus of the UN mission in Bosnia now centered on selfpreservation. This fact alone may prove to be a stark admission that the
humanitarian mandate has been manipulated by parties who are
unwilling to settle differences through negotiation and settlement"
(Marnika 1995). For the future of peacekeeping and the future of the UN,
the international organization needed to be prudent with the course of
action it chose to take. This ultimately resulted in minimal action that was
futile in putting an end to the conflict. Peacekeeping relies on the
readiness of member states to supply troops, and if the UN did not take
care of the forces in Bosnia, the international organization could quite
possibly collapse and cease to exist in the long term.
"In the same year the peacekeepers had serious problems in
Sarajevo, even though they had their headquarters in the city. The
shelling of the Markala marketplace caused heavy civilian casualties and
UN forces were not able to control the mountainous areas surrounding
Sarajevo, where clashes between the Bosnian and Serb forces were harsh
and widespread" (Costalli 2014). The UN was also greatly hindered by the
topography of Bosnia because the region has restrictive, mountainous
terrain. Mountainous terrain requires a high degree of training because
one cannot see the top of the mountain from a lower elevation, which can
be used by adversaries for concealment. The UN was not as familiar with
the land as the Bosnian. In a mountainous environment, limited visibility
and rugged terrain can be unfavorable unless one is familiar with the
landscape. Serbian forces were accustomed to the conditions and terrain
of Bosnia, which gave them a major advantage over the UN forces and
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certainly affected the outcome of the UN mission during the war.
Many critics of the UN's peacekeeping operation in Bosnia claim
that the UN did not take action to stop the genocide, but the UN took
action when it established no-fly zones and spoke out against the
violence. Nonetheless, the Serbs complicated the situation in Bosnia as
they boldly disregarded the no-fly zones, which seriously hindered the
UN's peacekeeping operation. The Serbs were uncooperative and they
presented the UN with countless obstacles, which essentially placed the
UN in a no-win situation. "They violated Bosnia's safe areas (especially
Gorazde), expelled Western journalists, abducted UN troops, fire-bombed
UN humanitarian relief offices (UNHCR) in Belgrade, and in April shot
down a British plane that was evacuating Muslim war victims for the Red
Cross" (Rogel 1998, 36). The conflict in Bosnia resulted from
disagreement and ethnic divisions, and the Serbs were committed to
eliminating the Muslim population.. The Serbs were determined to rid the
region of Muslims and it is very difficult to stop genocide without using
considerable force, causing more casualties. Until recently, UN
peacekeepers have been expected to use minimal force and, traditionally,
only in self-defense. Although the rules of engagement for UN
peacekeeping forces restricted the UN's progress in Bosnia, engagement
can do very little once the situation on the ground is out of control due to
extreme ethnic divisions and religious intolerance. Ultimately, a
combination of noncompliance from Bosnian Serbs and discordant aims
from the global community placed the UN in an unfavorable position.
Therefore, during the Bosnian War, the UN was primarily hindered by
domestic factors in Bosnia rather than factors within the UN structure.
THE UNHCR IN BOSNIA
The next argument asserts that the UNHCR was the most effective
UN agency during the conflict in Bosnia because it was the best UN
responder to humanitarian concerns. Although the UN did not
successfully intervene in the Bosnian War, a campaign led by the UNHCR
supplied humanitarian assistance for the numerous displaced, hungry,
and wounded victims (Crisp 2001, 174). On 30 December 1994, Bosnia
had been at war for one thousand days and the death toll was at
approximately 200,000 people (Costalli 2014). There were also 2 million
refugees and 1.1 million of those refugees had fled Bosnia to live
overseas (Holder 1994, 42). Unfortunately, millions of Bosnians were
displaced from their homes and the UNHCR was not able to take care of
them all, but the UN agency was able to assist a vast number. The UNHCR
did struggle to interfere during the Bosnian War because it was caught
between two difficult choices. "The UN relief agencies were finding their
way through a thorny moral maze, into which they had been cast by
Serbian blackmail: by accepting refugees across Croatia's borders and
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finding third country places, they were merely doing the Serbs' work for
them. By refusing to take the refugees, the UN was condemning them to
continuing persecution and violence" (Vulliamy 1994, 125). This draws
attention to the multifaceted circumstance in Bosnia given that if the
UNHCR housed refugees, it would essentially be helping the Serbs
"cleanse" the region, but if the UNHCR did not take in the refugees, then
the Serbs would continue to murder innocent Muslim civilians.
The UNHCR decided not to relocate the refugees but was able to
provide them with basic needs by transporting food and medical
supplies. Operation Provide Promise started in 1992 and was a
collaboration between the UNHCR and the World Food Programme (WFP)
to airdrop relief supplies into Bosnia (Thomson 1993). The humanitarian
relief operation lasted from 1992 to 1996, making it one of the longest
humanitarian airlifts ever implemented (Dimitrijevic and Milanovic 2008,
86). During the course of Operation Provide Promise, approximately
159,622 tons of food, medicine, and equipment were delivered to Bosnia
(Jenkins 1997, 42). Operation Provide Promise demonstrates that the
UNHCR was effective in providing Bosnians with humanitarian aid during
the conflict as it was able to deliver loads of supplies to the afflicted
individuals. Therefore, the UNHCR was the only successful UN agency
during the Bosnian War because unlike the United Nations Protection
Force (UNPROFOR), which failed to maintain peace in Bosnia, the UNHCR
was successful in delivering provisions.
However, the UNHCR did face obstacles because the Serbs
frequently made attempts to wreck the UNHCR's operations. "The UNHCR
was reporting that trucks bringing aid to the swelling number of refugees
across the country were being seized by Serbian irregulars, and aid into
Sarajevo being stopped by 'Yugoslav' soldiers controlling the access
roads" (Vulliamy 1994, 76). Although the Serbs were posing many
obstacles that the UNHCR had to overcome, the refugee agency was still
able to airlift thousands of tons of supplies to victims of the genocide in
Bosnia. Furthermore, it is imperative to keep in mind that the UNHCR is a
refugee agency that must be looked at differently than the UN's
peacekeeping operation in Bosnia . The peacekeeping mission is not the
UNHCR's responsibility. The UNHCR's focus is to support and provide care
for refugees, and in the case of the Bosnian War, the UNHCR was able to
successfully provide food, water, supplies, and medical care for many
victims of the genocide (Rijsdijk 2011, 2226). The UNHCR's resolve and
determination to provide assistance to the persecuted Bosnians is why
this paper argues that the UNHCR was the most effective UN agency
during the conflict. The UNHCR was dedicated to helping the Bosnians
and providing them with basic needs in their time of crisis.
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PREVENTING GENOCIDE IN BOSNIA
The last argument in this paper reasons that the tragic losses
during the genocide in Bosnia could have been prevented, or greatly
reduced, if the UN enforced their strategies instead of offering empty
promises. Once the Bosnian government requested the UN's assistance,
the UN acted by recognizing Bosnia-Herzegovina as an independent
nation and imposing economic and political sanctions on the Federal
Republic of Yugoslavia (FRY) for its contribution to the violence and for
supporting the Serbs in their campaign of ethnic cleansing (Cruden 2012,
84). Regardless of the UN's threats, the conflict continued, and by the
summer of 1992, concentration camps and appalling crimes against
innocent people began to engulf Bosnia. In November of 1992, 6,000
United Nations Protection Force (UNPROFOR) troops were sent to deal
with refugees and war prisoners and to distribute humanitarian
assistance (Gouthro 1995). The UN Security Council also made an attempt
to manage Serb aerial assaults by proclaiming Bosnia a no-fly zone. In
1993, the UN set up an international court to put war criminals on trial
for their heinous crimes against humanity (Malik 1999, 15). The United
Nations also approved a motion to permit NATO to fire at violators of the
no-fly zone, and the UN declared the cities of Sarajevo, Bihac, Gorazde,
Srebrenica, Tuzla, and Zepa as "safe areas" under UN safeguard
(Brunborg, Torkild, and Urdal 2003, 235). Most of these UN declarations
were ultimately unfulfilled promises that were not enforced and were
frequently disobeyed by Serbian forces.
It is apparent that the UN did not back up their claims with
appropriate actions, but if the UN did use military force against the
Bosnian Serbs for their transgressions, then the Serbs would have no
choice but to surrender. During the conflict in Bosnia, the Serbs were
unopposed and free to carry out genocide against the Muslims. The UN
did not follow up on their warnings, and this permitted the conflict to
persist. This is largely because UN peacekeepers were required to use
minimal force and they typically only used force in instances of selfdefense. "A traditional UN peacekeeping operation is designed to enforce
a peace already established. When UNPROFOR established itself in Bosnia,
it was operating on the same neutrality mandate. In fact, UNPROFOR was
instructed to view Serbs, Croats, and Muslims as equally responsible for
the war. UNPROFOR's role was strictly to protect the aid effort" (Cothran
2002, 24). UNPROFOR's authorization restricted its ability to end the
slaughter in Bosnia because the team was unable to use acute force to
coerce the Serbs to end the genocide before 1995 and before thousands
were murdered. "All parties signed the Dayton Peace Accords in Dayton,
Ohio, in November 1995, but by then, nearly 200,000 Bosnians were
dead. The accords resulted in the division of Bosnia along ethnic lines"
(Cothran 2002, 25).
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The UN has been criticized for its restrictive policies of
engagement that ensured the organization's failure in Bosnia.
UNPROFOR's operation was a major letdown since an entire ethnic group
was targeted, besieged, and nearly eliminated in Bosnia. "Bosnia's war
with Croatia ended with the 1994 cease-fire, but its war with the Bosnian
Serbs continued until November 1995, when the UN was able to broker a
peace agreement. NATO's bombing of strategic Bosnian Serb locations
had helped bring the Bosnian Serbs to the negotiating table" (Cothran
2002, 25). It is evident that NATO's attack was central to terminating the
massacre, and if the UN had been authorized to carry out strikes against
the Serbs, the conflict might have ended much sooner than it did.
Ultimately, casualties during the conflict in Bosnia could have been
drastically reduced if the UN had employed greater force and backed their
proclamations with military action. This would be possible if the UN was
authorized to use utmost force when necessary to prevent innocent
human suffering, particularly in the case of ethnic cleansing and
genocide, where hatred and intolerance propel the systematic slaughter
of an innocent population.
This analysis discussed the following arguments and supported
each claim with well-researched evidence: the UN was ineffective as a
peacekeeping organization during the genocide in Bosnia since it failed
to end the bloodshed; the UN was primarily limited by factors outside of
the UN structure (the situation on the ground in Bosnia) rather than
factors within; the UNHCR was the only effective UN agency during the
Bosnian War; and the death toll during the Bosnian War could have been
drastically reduced if the UN reinforced its declarations with the use of
force.
CONCLUSION
After analyzing the ineffectiveness of the UN as a peacekeeping
organization during the Bosnian War through the lenses of the challenges
the UN faced on the ground in Bosnia, the UNHCR's small successes, and
UNPROFOR and the use of force. The Bosnian case of UN peacekeeping
operations is considered a failure because the situation was not
deescalated and thousands were killed in the genocide. The accusations
of inaction from the UN are inaccurate because action was taken, but
without the use of force, its strategies were not enough to stop ethnic
cleansing in Bosnia. It can also be concluded that the UN's failure in
Bosnia is not attributed to only one factor, but several factors. This paper
credits the UN's failure to ethnic and religious intolerance, Bosnia's
mountainous topography, Serbian defiance, and conflicting international
demands.
The genocide in Bosnia persisted because it was allowed to
continue without strong interference from the UN. Although the UN's
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failure was due to limitations within Bosnia rather than limitations within
the UN structure, the UN nevertheless failed to stop the genocide. The UN
intended to maintain peace in Bosnia that never truly existed. In a nation
where peace was a facade that concealed deep ethnic divisions, the UN
should not have taken a diplomatic role, but a militaristic role. During the
Bosnian War, the government did not stop the massacre, but instead took
part in the violence. The UN was the last hope for the victims and the UN
peacekeepers should have been authorized to use force in circumstances
other than self-defense. Protecting innocent civilians needs to be a top
priority in UN peacekeeping operations; the UN should have conveyed
greater concern for the bloodshed and determined early on that the use
of force would be necessary in Bosnia.
Internal conflicts are increasingly prevalent around the world.
These conflicts give rise to a large number of refugees and thousands of
people suffer from the horrific violence. This research is relevant and
critical to facilitating a fundamental understanding of violence, war, and
peacekeeping within the field of international organizations. By analyzing
the case of the Bosnian War, one can identify the role of the UN as a
peacekeeping organization and develop an understanding of the
advancement of its refugee agency, the UNHCR.
Peacekeeping is imperative to maintaining some degree of order in
the world, and most modern internal conflicts require intervention by an
international organization such as the UN. Genocide and ethnic cleansing
are great tragedies, and UN peacekeeping operations have the potential
to deescalate conflicts and protect civilians. This research topic is
significant because it will help draw attention to the UN's flaws by
suggesting the need for reform in order to help resolve violent conflicts
and worldwide refugee problems in the future.
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The Importance of Social Support in the
Success of Latino Undocumented Students
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It takes a village to raise a child. This traditional proverb points to
the importance of community and cooperation in ensuring children’s
needs are met and exposing them to a wide variety of resources that
could provide assistance if necessary. This concept of community support
is widely heralded, and for many students in the United States, this saying
is vital. Their villages are complete with parents, teachers, and
administrators that support them and believe in their potential for
success. But who forms the support system for children who are on
America’s social fringes? For students who seem to be outsiders, such as
those who lack a nine digit Social Security number due to lack of
authorization to live in the United States, support systems play an
especially vital role in academic success. These students face situations
filled with fear and stress every day, including fear stemming from
potential deportation of themselves or family members, stress due to
poverty or being overworked, and heightened sense of being on the
fringes of mainstream society. In the context of such circumstances,
undocumented students are more equipped to overcome these obstacles
when they are placed in the context of effective social support systems
such as having high parental involvement in education and gaining
mentorships and professional relationships with adults in their
communities.
There are many students who are undocumented or unauthorized
to live in the United States. In fact, there are approximately 1.6 million
minors in the United States without proper documentation (King & Punti,
2011, p. 1). These students are constrained by their lack of citizenship.
They have to make decisions every day that place them at odds with the
law and jeopardize their ability to continue living “undercover” in America
(Gonzales, 2009). It is education that can connect students to vital
support systems. According to the Supreme Court Case Plyler v Doe
(1982) any resident of a state is ensured protection to receive an
education under the equal protection clause of the Fourteenth
Amendment (Carrera, 1989, p. 16). In application, this case prohibits
schools from requiring social security numbers for school enrollment and
from providing any information about students’ or their families’ legal
statuses to Immigration and Naturalization Services without a court order
(Carrera, 1989, p. 42). Schools are, by federal design, safe spaces for
undocumented children to gain an education.
Oftentimes, however, these students are not able to succeed in
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traditional American high schools. Frequently these students are “pushed
out” of high school due to unwelcoming settings that refuse to make
accommodations for their unique situations (Covarrubias & Lara, 2013, p.
104). One longitudinal study found that from their sample of noncitizen
undocumented students of Mexican origin, 50.7% of female students and
59.3% of male students were pushed out of high school. This is a stark
contrast to their American-born counterparts. They experience push out
rates of 22% for females and 21.9% for males (Covarrubias & Lara, 2013,
p. 88). Why do unauthorized Latino students experience the educational
system so much differently than those who were born in the United
States? One study suggests that undocumented students face unique risk
factors. These include working more than twenty hours a week during
high school perhaps due to economic necessity, having a sense of
rejection due to undocumented status (which can often stem from not
being able to find a job or get a driver’s license since these students are
not eligible for social security numbers), having parents with low
educational attainment, and being a part of a large family (which the
study defines as having three or more siblings) (Perez, Espinoza, Ramos,
Coronada, & Cortes, 2009). These students also had more instances of
distress, low parental value of schooling, had friends who did not value
schooling, were involved in fewer activities and volunteer efforts, and did
not, on average, grow up with both parents. Such students who
experience these factors are identified as gifted fewer times, have lower
rates of bilingualism, and value school less. While some of these
situations can be true of any student, an article by Maria Lopez suggests
that Latino youths “are overrepresented with respect to higher education
risk factors.” It concludes that “at almost every level…Latino youth face an
upward struggle (2008, p. 1384). Latino undocumented students face
challenges that other students also face, but the unique stigmatizing
factors they experience like living in a country where English is likely not
their first language separate them from general high risk students.
These students who are in danger of being pushed out of high
school require intervention that can be provided through social support
systems. This support allows students to see the value of their
experiences and place themselves into the framework of the United
States. One of these such interventions involves getting parents of
undocumented children to be active participants and advocates for their
children’s educations. Increasing parental integration into a child’s
education would promote success in any subgroup, but doing so for the
undocumented Latino community is especially difficult because of
culture-specific challenges. One study points out that having Latino
parents involved in educational decisions presents specific challenges
because it goes against cultural norms. Teachers and professors are
largely esteemed in Latino culture and a parent questioning their
decisions or recommendations is unusual and goes against the grain (Lad
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& Braganza, 2013, p. 10). The study also points out that often, parents
are not literate in their primary language, much less English. This
presents an additional barrier to parent-teacher communication and can
discourage parents from becoming involved with their children’s
schooling. Additionally, parents and children are often distrustful of
school officials because they are unaware of their rights as defined by
Plyler v Doe (Lad & Braganza, 2013, p. 10). Unless teachers and
administrators provide education to parents about their families’ rights
for safety and confidentiality within the school system, undocumented
Latino parents can be especially fearful for the safety of their families.
Teachers and administrators can combat these fears by providing a path
for parents to become involved in their children’s education, furthering
their likelihood for educational success, by creating a culture of
accessibility and cooperation between immigrant families and the
technicalities of the school system.
Schools can create this climate of inclusion for families of
undocumented students in several different ways. First, they should
consider the larger social culture of which they are members. Educational
institutions should realize that undocumented immigrants of all ages face
discrimination that is frequently institutionalized. For example,
Covarrubias and Lara note that “states like Arizona, Texas, Utah, Indiana,
South Carolina, Alabama, and Georgia have passed bills…continuing the
historically familiar pattern of anti-immigrant and anti-Latino policy
making” (Covarrubias & Lara, 2013, p. 76). Schools are a part of a larger
society that encourages anti-immigrant sentiments in many cases.
Acknowledging the stigma that these families face on a daily basis allows
schools to meet them where they are—in a very tense social climate.
Next, schools can further parental involvement by creating positive
communities of teachers and administrators that recognize the legal
rights of undocumented students and educate their families about their
protections. Offering professional development about students’ rights
and needs to teachers, as suggested in Lad and Braganza’s
recommendations, allows them to be equipped to reach out to students
and their families (Lad & Braganza, 2013, p. 13). This type of teacher
education and encouraged advocacy can lead to parental involvement in
the school system, which is often necessary to motivate students to
overcome their unique challenges and pursue education as a lifelong
goal.
Another way students can be motivated to achieve academic
success is through the presence of professional informal mentorships
between undocumented students and members of the community. Lad
and Braganza noted that in their study, all of their participants graduated
high school and most participants said that “they ‘lucked out’ in that they
had a teacher, another adult, or older sibling that mentored them
through school” (2013, p. 6). Perez et al. found in their research that
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adult mentoring is a resource that helps an individual overcome risk
(2009, p. 6). In her research, Gemma Punti suggests that a teacher
positively influencing undocumented students involves the educator
forming a close relationship to discover who the student is by “building
trust and care” (2013, p. 213). One student in her study did not see value
in disclosing his status to his teachers, and she suggests that had his
teachers shown interest in discovering who he was and developing
relationships with him, he would have felt comfortable enough to employ
self-disclosure and have had access to more information and support to
attend college (Punti, 2013, p. 213). Developing close working
relationships with professional members of the community can be a vital
resource for undocumented students that allows them to reach their
developing personal and professional goals.
Mentorships with adults in the community press students to pursue
success and provide them with resources to pursue their dreams even
though they might seem unreachable, especially in the face of social
stigma. Ingrid Hernandez, in her piece, “Things I’ll Never Say,” describes
how, as an undocumented high school student, she was invited to a
school publicity and sponsorship event by her high school vice principal
(Hernandez, Mendoza, Lio, Latthi, & Eusebio, 2011). Academically
successful, she was pursuing her goals with support from her school’s
teachers and administrators. At this event, she sat next to a familiar
teacher in the midst of finery at a table with “an elderly man and his
beautiful young wife” (Hernandez et al., 2011, p. 505). Conversation was
light and jovial until that man asked her teacher about the school’s policy
on undocumented students. Ingrid continues, “The old man turned to me
and said, ‘I do not want to sponsor aliens who will take away
opportunities that students like you deserve’” (Hernandez et al., 2011, p.
505). She went on to graduate from Stanford University (Hernandez et al.,
2011, p. 506). Hernandez was able to experience academic success
despite being largely ineligible for financial aid and being ineligible for
most working positions because her academic environment helped her
connect with resources that could help her on her quest for higher
education. Her access to school personnel, information about college,
and general academic support provided by her high school helped her
advance toward her goals in the face of a largely uneducated and
insensitive culture.
One-on-one mentorships provided by faculty can also provide
support for academic success. Kirstin Milks, a science teacher in Indiana,
describes her experience with attempting to reach an uninvolved student
as a student teacher:
I wanted to challenge and support all students…those who had
studied with well-meaning teachers who hadn’t quite reached them. Rolo
was just the kind of student I wanted to reach…I finally cornered Rolo
and asked why he was failing school…he looked left, then right, and told
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me he was undocumented…Rolo told me that all the students I worried
about (here he ticked off names) didn’t have papers, either. There was
nothing for any of them here. (Milks, 2014, p. 67)
Milks went on to compile lists of resources to Rolo locally for
accessing college and financial aid. She began to build a bridge between
herself and her student, creating a relationship of trust and outreach that
Rolo needed. Milks provided accessibility and purpose to an educational
system that Rolo thought was unreachable. By pursuing a professional
relationship with this student, she gained knowledge on how to connect
to other students in similar situations. Rolo also benefitted from this
partnership. He began making up missed schoolwork, stopped skipping
school, and eventually graduated (Milks, 2014, pp. 67-68). Here, a
teacher took initiative and forged a relationship with a student on the
fringes. By attempting to understand his situation and asking good
questions, Milks was able to gain finesse in teaching uninterested
undocumented students and motivate them to develop goals. Because of
Milks’ outreach to Rolo, a student who other classmates avoided but who
she saw potential in, he was able to succeed academically although he
had given up on getting his diploma. Through mentorship, Milks made
academic success a tangible idea for her student. When teachers show
genuine interest and willingness to meet undocumented and
underachieving students where they are, these students can overcome
challenges associated with their legal situations and unabashedly pursue
higher education and perhaps even citizenship.
This experience is echoed in a research experience detailed by
Enrique Sepulveda. He was acting as an observing researcher at a
particular high school when two female staff members, one an English
language department teacher, asked him to lead a discussion group in a
class of twenty four Latino male students a couple times a week so the
two female teachers could focus on the female Latina students and create
safe spaces for them to express and process their specific challenges.
“Their students were not responding, and the teachers felt something
different had to be done to reach them (Sepulveda, 2011, p. 557).
Sepulveda’s program for these students involved acompañando or
“accompanying” these students on their journeys as Latino students in
America (some undocumented), discussing where they were at socially,
emotionally, and academically. Giving these high school students an
outlet to frankly discuss topics they all struggled with allowed Sepulveda
to develop rapport with them and to go with them as they experienced
injustice and difficulty on a daily basis. He did this in a classroom by
employing relevant poetry about Latino identity that inspired emotion and
reaction then by charging the students to respond to those emotions in
writing. He also developed relationships with these students outside a
classroom by facilitating discussion, being a willing listener, and playing
soccer with them (Sepulveda, 2011, p. 564). Sepulveda states,
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“Acompañamiento meant losing some of my power and letting go of
hierarchal aspects inherent in teacher/student relationships…I was no
longer the teacher in charge of policing and classroom management and
the rules of the school as much as I was engaging and interacting with
them as a guide and mediator on their journey through high school”
(Sepulveda, 2011, p. 564). This approach builds respect between the
mentor and the students, and encourages not only success but mutual
understanding and compassion, two extremely beneficial traits educators
must gain through experience with their students.
In this case and in Milks’ case, when educators come alongside
undocumented students and encourage them to explore how their lack of
social security numbers do not define them, academic success follows.
Such students engage in their education in new ways and are not afraid to
pursue goals that would otherwise seem out of reach. By including
culturally significant poetry that students could connect with, Sepulveda
put students in touch with academic skills. It allows them to develop
important skills in writing and communication while discussing and
analyzing concepts that are culturally relevant. Developing personal and
professional relationships with students allowed both Milks and
Sepulveda to understand the students they were educating in new ways
while serving as mentors and positive role models to them. Along with
increasing familial involvement, teacher initiatives such as these provide a
foundation for undocumented students to experience success in a
country where the overwhelming atmosphere is unwelcoming.
Immigrants of all types come to the United States hoping for some
sort of a better life, but when they reach this country, they are faced with
barriers. Language barriers, citizenship barriers, and financial barriers
must all be overcome by the immigrant family. Undocumented students
face particular challenges that seem insurmountable, but schools can
offer these students success if they choose to do so. By going out of their
way to involve the families of these students while making them feel
comfortable in the safe place that the United States school system is and
by encouraging teachers to reach out of their own accord to students who
seem uninterested in success, these students gain the means to
succeed. When educators become the village for children who struggle
and seem unbothered by their academic achievement, these students
gain positive role models who then can inspire them to reach goals they
never thought possible. Teachers and administrators determine what they
will do when faced with underachieving students who are all too often
uninvolved in their own educations and are far too frequently pushed out
of high school due to factors beyond their control. These educators are
responsible for reaching out to the students who need the most help.
“Even though schools are open systems, they are able to create their own
cultures and rules. In this sense, schools are empowered to meet the
needs of all students, if they choose to do so” (Lad & Braganza, 2013).

Journal of Undergraduate Research and Creative Activity, Vol. I | 179

Educating the Outsiders

REFERENCES
Carrera, J. W. (1989). "Educating undocumented children: A review
of practices and policies" (A Trends and Issues Paper) (ERIC/CRESS Trends
and Issues Paper No. RI88062016) (pp. 1–51). Boston, MA: ERIC
Clearinghouse on Rural Education and Small Schools. Retrieved from
http://files.eric.ed.gov.libproxy.eku.edu/fulltext/ED319585.pdf
Covarrubias, A., & Lara, A. (2013). "The undocumented (im)migrant
educational pipeline: The influence of citizenship status on educational
attainment for people of mexican origin." Urban Education, 49(1), 75–
110. doi:10.1177/0042085912470468
Gonzales, R. G. (2009). "Why integration matters: The case of
undocumented immigrant youth." In A. Khashu (Ed.), The Role of Local
Police: Striking a Balance Between Immigration Enforcement and Civil
Liberties (pp. 140-154). Washington, DC: Police Foundation.
Gonzales, R. G. (2011). "Learning to be illegal: Undocumented
youth and shifting legal contexts in the transition to
adulthood." American Sociological Review, 76(4), 602–619.
http://doi.org/10.1177/0003122411411901
Green, P. E. (2003). "The undocumented: Educating the children of
migrant workers in America." Bilingual Research Journal, 27(1), 51–71.
http://www.clark.k12.ky.us/students_1st/B.C.%20and%20Applications/Ed
ucating%20Migrant%20Children.pdf
Hernandez, I., Mendoza, F., Lio, M., Latthi, J., & Eusebio, C. (2011).
"Things I’ll never say: Stories of growing up undocumented in the United
States." Harvard Educational Review, 81(3), 500–507.
http://e4fc.org/images/HER_TINS_Fall2011.pdf
King, K., & Punti, G. (2011). "On the margins: Undocumented
students’ narrated experiences of (il)legality." 23, 235–249.
http://www.sciencedirect.com/science/article/pii/S0898589812000393
Lad, K., & Braganza, D. (2013). "Increasing knowledge related to
the experiences of undocumented immigrants in public schools."
Educational Leadership and Administration: Teaching and Program
Development, 24, 1–15. http://eric.ed.gov/?id=EJ1013134
Lopez, M. P. (2008). "Reflections on educating Latino and Latina
undocumented children: Beyond Plyler v. Doe." Seton Hall Law Review,
35(4), 1373–1406. http://scholarship.shu.edu/shlr/vol35/iss4/10

Journal of Undergraduate Research and Creative Activity, Vol. I | 180

Educating the Outsiders

Milks, K. J. (2014). "What I learned from Rolo." Educational
Leadership, 71(9), 66.
Perez, W., Espinoza, R., Ramos, K., Coronada, H., & Cortes, R.
(2009). "Academic resilience among undocumented Latino
students." Hispanic Journal of Behavioral Sciences, 31(2), 149–181.
http://www.socsci.uci.edu/~castellj/clfms/webdocs/Week%207/Required
/Academic%20Resilience%20Among%20Undocumented%202009.pdf
Punti, G. (2013). Legal Status, Education, and Latino Youths’
Transition to Adulthood (Dissertation). University of Minnesota,
Minnesota.
Rodríguez, J. (2011). "Somos iguales...pero no tanto: Examining the
experience of belonging among undocumented immigrant Latina/o
students." Association of Mexican American Educators Journal, 5(1), 4–
13. http://amaejournal.utsa.edu/index.php/amae/article/view/10/9
Sepulveda, E., III. (2011). "Toward a pedagogy of
“ccompañamiento”: Mexican migrant youth writing from the underside of
modernity." Harvard Educational Review, 81(3), 550–573.

Journal of Undergraduate Research and Creative Activity, Vol. I | 181

Moving Forward with Family
Centered-Care
One Step at a Time
by Adrianne Dunbar
University of South Alabama

ABSTRACT
Family-centered care is an evolving process between patients,
families, and health care providers. The family centered care model
emphasizes the strength families bring to the healing process. The
research project was a quasi-experimental pre-and post-test study with a
communication intervention phase. The study was conducted in a
Surgical-Trauma Intensive Care Unit (STICU) in a university affiliated
hospital in the Southeast with restricted visitation hours. The purpose of
this IRB-approved study was to measure the nurses’ perceptions of
communication involvement with family members before and after the
intervention phase. Approximately 50% of eligible participants
responded. The communication intervention phase consisted of assisting
the family advocate waiting room attendant by distributing educational
pamphlets to family members, along with providing the nurses with
education on the availability of patient discharge information
folders. There was a significant statistical change (p>.01) that family
members received higher level of clearer and more complete
explanations provided to them by the nurse about their family member’s
medical condition. This implied that by educating the nurses on
availability and resources of patient education the nurses begin to
perceive communication to be more effective. The study laid a
foundation for increasing flexibility of the visiting policies.
MOVING FORWARD WITH FAMILY-CENTERED CARE: ONE STEP AT A
TIME
The purpose of the study was to determine nurses’ perceptions of
communication as a preliminary step to more flexible visiting choices.
Critical illness not only afflicts Intensive Care Unit (ICU) patents, it also
impacts patients’ families. As the pendulum swings more toward patientand family care, decision making is left up to the family members.
BACKGROUND AND REVIEW OF LITERATURE
Family members often struggle with decisions about their loved
ones’ end of life care and can themselves, experience depression,
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anxiety, and post-traumatic stress disorders (Liu, Read, Scruth, & Cheng,
2013). Visitation restrictions can further contribute to patients’ and
families’ experience of the ICU’s as disorienting places that enforce
separation during challenging periods of critical illness and recovery (Liu
et al., 2013).
Some ICU nurses believe that family visitation increases the
physiologic stress in the patient, interferes with the provision of care,
mentally exhaust patients and families, and contributes to increased
infection rates (Liu et al., 2013). However, the American Association of
Critical Care Nurses (AACN) states that the evidence does not support
these beliefs. The AACN suggests that, flexible visitation decreases
patient anxiety, decreases the length of ICU stay, increases quality of
care, and promotes better communication. The majority of ICU’s are
practicing open visiting policies are located in small hospitals. Despite
the reported benefits, there are few ICU’s that actually participate in nonrestricted visitation policies (Liu et al., 2013).
Even though this may be true, recent studies suggest that ICU’s are
actively rethinking their visitation policies to move towards a more
progressive and family-centered care visitation (Liu et al., 2013). ICU
nurses are also facilitating family-centered care by providing information
to family members and allowing families to see their loved ones more
frequently with less restrictive visitation (Hunt, 2009). The nurses also
deem it important to provide reassurance to family members and assist
them to address their own self-care needs (Liu et al., 2013). Other family
intervention strategies that are utilized in supporting families with loved
ones in the ICU include facilitating shared decision making, ICU family
rounds, family conferences, family progress journals, as well as having a
family ICU nurse specialist on the unit. (Hunt, 2009). Furthermore,
patient-and family-centered communication is now a national quality
measure of ICU care (Yuen, Mehta, Roberts, Cooke, & Reid, 2013). Critical
care experts recommend using the shared decision making framework
for communication with family members. Including family members in
collaboration and decision making process, higher levels of family
satisfaction has been recorded.
Patient Centered Care
The AACN (2011) provides supporting evidence that 75% of ICU
nurses in adult critical care units prefer unrestricted policies; yet 70% of
hospital ICU policies restrict family visitation. This variability creates
confusion and even conflict between nurses and family members. The
AACN concludes it is best practice not to restrict visiting to protect the
patient from adverse physiological consequences (Davidson et al.,2007).
Although some units are beginning to revise visitation policies, AACN
believes that a successful transition to more flexible visiting practices
depends on the positive beliefs and attitudes of the nursing staff

Journal of Undergraduate Research and Creative Activity, Vol. I | 183

Moving Forward with Family Centered-Care

(Davidson et al., 2007). Furthermore, the visitation shift in the United
States is supported by health care accreditation and regulatory agencies
including The Joint Commission (TJC) and the Center for Medicare and
Medicaid services.
The Joint Commission (2011) recommends hospitals allow family
members to be present for emotional support during the course of the
patient’s stay. In addition the Affordable Care Act (ACA) (2010) states
that it is the patient’s right to choose a family member or friend to
remain at the bedside during a time of pain or anxiety after admission
into a hospital. The ACA also emphasizes that it is imperative to
transform the current restrictive visiting practices into more open and
flexible policies. Hospital compliance with open visitation units is not
currently mandated. However, collectively the AACN, TJC, and ACA
together support practices that represent the patients and families needs
during hospital stay.
Family is defined by the individual and family receiving care (Hunt,
2009). Families are an extension of the patient, not an imposition. The
more involved families are with their loved ones care, the more facilities
can improve quality, increase safety, and boost patient and family
satisfaction (Sodomka, 2006). Open visitation is known to decrease
anxiety, orient the nurses to better understand the patients, promote
communication enhancement, and allow more opportunities for family
teaching prior to discharge (Sodomka, 2006). That is to say, that
increased visitation times are mutually beneficial for the nurses and the
family members.
The study was conducted in a university affiliated hospital in the
Southeast. The facility is well known for its Surgical-Trauma Intensive
Care Unit (STICU), Medical Intensive Care Unit (MICU), and the Progressive
Care Unit (PCU). The units all practiced the same restrictive visiting
policies, which consisted of four hours between the times of 9:00am and
9:30pm. This is similar to the quality update written by Sodomka (2006),
who stated that restrictive visiting hours may result in overcrowding in
the unattended visitor waiting area, gathering in front of the unit doors
before visitation times, and defensive family members.
The ultimate goal of family centered care is to provide
interventions to encourage a more open channel of communication and
to potentially improve the relationship between the nurses and family
members without specifically increasing visitation time in the units at this
moment.
Family Diaries
Family Centered care is a progressive movement. As many health
care facilities are utilizing advanced practices to enhance the interactions
with family members. There are communication protocols developed to
aid in communication among families, but few developments have
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actually been integrated into the Intensive Care Unit (ICU) settings
(Aslakson, et al.).
Furthermore, Gangi, Naretto, Cravero, and Livigni (2013) used a
retrospective observational study to record themes documented in
bedside diaries. The diaries are a two-way form of communication located
in each patient’s room for nurses and family members to write
informative stories, emotional responses, needs, perceptions, and
satisfactions with the quality of care supplied. During the years of 2009
and 2010, a total of 440 family members’ diaries were measured to
obtain subjects of importance in the entries. The diary served as a
communication tool to enhance collaboration between patients, family
members, and interprofessional ICU staff. Using qualitative data analysis,
168 stories by family members, were written in the form of letters
addressed to the patients.
The study concluded that love/affection and encouragement are
the two main themes conducted in the stories. In addition, family
members expressed their need to be supported by the medical staff. In
10 journal entries out of a sample size of 440, the family members stated
that the caregivers on the unit supplied “heavenly care”. The families also
referred to nurses and physicians as “angels on earth”. Furthermore, the
families commented their appreciation of the unrestricted visiting policy
in the ICU as a welcomed experience and left supporting comments to
the staff.
Family Bedside Rounds
Jacobowski, Girad, Mulder, and Ely (2010) implemented a routine
family bedside round in a 26-bed MICU located in the Vanderbelt
University Medical Center, providing care to a diverse population. The
criteria of the bedside round consisted of nurses providing the patient’s
vital signs, initial assessment, goals, and treatment plan from the
previous 24 hours. It also involved teaching a summary in lay language,
and providing family members an opportunity to ask questions to the
attending physician. Nurses are considered the primary influence to
encourage the family members to attend the bedside rounds. This was an
important study because it gave the families the ability to participate in
decision making and represent the interest of the patient. Within a month
of discharge, a phone survey recorded the results from the MICU with or
without the implementation of beside rounding. The study involved 234
respondents, and concluded that overall satisfaction of family members
were improved through communication. The family members also
reported decreased levels of anxiety over their family members care due
to being included in the everyday decision making. The study also
concluded that there is a need to explore other implementations to
optimize communication.

Journal of Undergraduate Research and Creative Activity, Vol. I | 185

Moving Forward with Family Centered-Care

Barriers of Communication
A study of STICU nurses’ perceptions at John Hopkins Hospital was
recorded in the Journal of Palliative Medicine. Aslakson (2010) explored
the nurses’ perception of barriers to communication regarding end of life
care in the STICU. This was a hypothesis-generating study that provided
insight to inform larger cohorts and quantitative methods. A sample of
32 nurses met with a moderator and an independent observer. The
moderator kept the conversation topic within range of the barriers of
communication. The independent observer collected the nurses’
responses with a note taking method and then used a content analysis
technique to identify major themes emerging in the discussions. The
themes for barriers to communication regarding prognosis were logistics,
discomfort with discussion, perceived lack of skill/training, and fear of
conflict.
THEORETICAL FRAMEWORK
Jean Watson is the nursing theorist responsible for pursuing to
define the science of caring through Watson’s Philosophy and Science of
Caring in Nursing Practice. Jean Watson is a Distinguished Professor of
Nursing, holding the Murchinson-Scoville Endowed Chair in Caring
Science at the University of Colorado, Denver College of Nursing, and she
is the Founder/Director of the Watson Institute of Caring Science in
Colorado (Lee et al., 2007). In 1988 her theory was published in Nursing:
Human Science and Human Care. Watson’s theory on the science of
caring emphasizes the importance of nurses’ implementation of
transpersonal relationships as a human-to-human connection in which
both persons are influenced though the relationship and being-together
in the moment (Alligood, 2010). This interaction can further be obtained
through using Watson’s formulation of the ten “Carative” factors.
1.
2.
3.
4.
5.
6.
7.
8.

Humanistic-altruistic system of values
Faith-hope
Sensitivity to self and others
Helping- trusting, human care relationship
Expressing positive and negative feelings
Creative problem-solving caring process
Transpersonal teaching-learning
Supportive, protective, and/or corrective mental, physical,
societal, and spiritual environment
9. Human needs assistance
10.
Existing-phenomenological—spiritual forces (Watson,
1988).

The traditional model of care places emphasis on restricting
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visitation interaction between patients and families. In contrast, the
family-centered model emphasizes the strengths that the families can
bring to the healing process (Sodomka, 2006). Family health is defined as
“a dynamic changing state of well-being, which includes biological,
psychological, spiritual, sociological, and cultural factors of individual
members and the whole family system” (Hunt, 2009). The knowledge that
the nurses use towards healthy family functioning may allow the nurse to
identify family health needs and utilize the ability to take appropriate
actions when deemed necessary. This includes the nurses’ anticipation
and willingness to meet the special needs of patients and families relative
to their physical, psychological, developmental, cultural, and spiritual
requirements while ensuring that all patients receive the same standard
of transpersonal care.
The ICUs are specifically designed for critically ill patients that
require constant supervision. Correspondingly, patients need someone in
the room to monitor their status, keeping nurses at the patient’s bedside
frequently. At the bedside, nurses are also performing neurological
assessments, administering medications, and performing invasive
procedures. Given that the environment is task oriented, nurses are
challenged with balancing the need of family members to be with their
loved ones at the time of critical care and the need for ICU clinicians to
conduct efficient bedside care (Lee et al. 2007). Even though, nurses are
busy with prioritizing tasks in the ICU’s, nurses have adopted a more
holistic view of clients as individuals with life beyond their illness, injury,
and hospitalization. A holistic perspective allows the nurse to address the
cadre of needs families experience across the continuum of care when
lives have been irrevocably changed by the illness of one member (Hunt,
2009).
However, healthy patient coping is achieved by assisting family
members to become more resilient by interacting in a physical and
spiritual way that optimize each family member’s abilities and strengths.
Hope seems to be a prerequisite for coping during a critical illness or
injury, and nurses at the bedside instilling hope may have an empowering
effect on a family’s coping ability. Important hope-inspiring strategies are
set in motion from religious and/or spiritual activities, support from a
significant other, positive relationships with caregivers, devotion to the
patient, optimism, proximity to the patient, talking with others, and
distraction (Hunt, 2009).
PRIMARY PURPOSE, OBJECTIVES AND RESEARCH QUESTIONS
The primary purpose of this project is to enhance and improve
nurse, patient, and family interaction to support patient centered care.
Communication is hypothesized to improve by implementing the
intervention phase and measuring the nurses’ perceptions with the pre-

Journal of Undergraduate Research and Creative Activity, Vol. I | 187

Moving Forward with Family Centered-Care

and post-tests.
The Communication Assessment Tool was used to measure the
nurses’ perception of communication with the patients’ family members
within the units (Appendix A). The objective was to examine patient
centered care and how different communication interventions can be
applied to ultimately improve the care of the patient. The communication
interventions consisted of assisting the family advocate waiting room
attendant by distributing educational pamphlets to family members,
along with providing the nurses with education on the availability of
patients discharge information folders.
The research questions were expressed as 1.) What are the STICU
nurses’ perceptions related to communication with family members?
and 2.) What changes occurs after the communication intervention
phase?
METHODS
Setting
The study was conducted at a university affiliated hospital in the
Southeast. The setting is a 16-bed STICU with restrictive visitation hours.
The visitation hours are posted outside of the unit for families in the
waiting room. The hours consist of 9:00a.m.-10:00a.m., 1:00p.m2:00p.m., 5:00p.m.-6:00p.pm, 8:30p.m.- 9:30p.m.
Population
The population consisted of Registered Nurses (RNs) employed in
the STICU. All RNs were asked to participate in the pre-and post-test.
Participation with the survey was strictly voluntary and anonymous. The
pre-and post-tests were distributed by the primary investigator to each
nurse working on the day and night shift that were willing to participate.
The selection process consisted of a convenience sample method. This
means that each member of the population has an equal probability of
being invited to participate (Polit & Beck, 2010).
Design
This research project was a quasi-experimental pre-and post-test
that focused interventions to provide family centered care within the
STICU. All nurses that worked on any shift in the designated units were
invited to participate. The study consisted of measuring the STICU
nurses’ perceptions of communication with patients’ families by
providing a pre-questionnaire, an intervention phase, and a postquestionnaire. The pre-test was designed to obtain the baseline
communication standard and the overall interaction among the family
members, perceived by the nurses. The pre-test was conducted for a two
week period, and then the results were analyzed. With the communication
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level of the unit better understood, there was room for improvement by
implementing an intervention phase. It was hypothesized that the
intervention phase would ultimately enhance the interaction between the
nurses on the unit and the family members. This would create more of a
family centered atmosphere into the unit environment even with a visiting
hour policy.
Ethical Considerations
The study was approved as exempt by the University of South
Alabama Institutional Review Board (IRB). Consent was implied and an
information sheet was given to all participants. obtained through the
informational sheet provided. The information sheet was located on the
front page of The Communication Tool. The information sheet
acknowledged the volunteer participants are not giving up any legal
rights by agreeing to participate in the study. Also if the nurses agreed to
be a part of the study, it means that the participants understand
everything that was explained in the information sheet (Appendix B).
Participants were recruited from the STICU at a university facilitated
hospital in the Southeast. The participations were not compensated for
their participation in the study. The participants must be employed in the
STICU for at least 6 months and over the age of 19, as that is the legal
age of adulthood. There was no discrimination between genders or race
and there are no direct benefits to the participants the only alternative
procedure was the option not to participate, which had no ramifications.
However, the nurses participating in the interventions were expected to
result in an increase of awareness in family centered care. The nurses
would also become better informed about decision making for the
patients best interest.
There were no foreseeable risks beyond those of everyday life. In
some cases nurses may have been concerned that their identity would be
compromised with the completion of the pre-and post-tests or that their
information will be reveled to the unit management. However, the preand post-tests were strictly voluntary and anonymous. The nurses
participating would not be identified by personal identifiers for tracking
purposes. All information collected in the study would be kept strictly
confidential, except as may be required by law. No information would be
given to supervisors. Publication results would be reported as group data
only; no one would be identified by name.
Communication Intervention Phase
Effective communication begins by establishing a trusting
relationship with the family. A short period of informal conversation at
the start of the shift or during visitation hours may put the family at ease
(Hunt, 2009). It is helpful to have all family members present during the
patients overview of the plan of care in order to create a comfortable
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environment to encourage participation from everyone (Hunt, 2009).
Although open and flexible visitation is the preferred practice, the
specific hospital is currently not compliant with this policy during the
study. However, the nursing staff in the units has been taking steps
towards patient-centered care measures by implementing a pilot of a
patient educator role in the MICU, STICU, and PCU. This role is designed
to increase patient and family satisfaction. The role was filled with an
experienced RN on the STICU. The patient educator will begin
consultation with the patient at the time of admission to the Critical or
Progressive Care Unit. The consultation will involve exploration of the
patient’s information needs and expectations. The patient educator will
offer verbal and written educational materials that require patient
education. The patient educator will be available to the patient and the
patient’s family throughout the hospitalization and will perform rounds
to reassess educational needs. As the patient prepares for discharge, the
patient educator will ensure that the patient has the educational
resources they require. This role does not replace the standard of patient
education required by the RN’s on the units. The role is considered
collaborative and essential for the patients as at times the RNs may not
always have the time to provide optimal education within the units.
All nurses in the STICU were educated on the units’ readily
available educational material. The material is from the facilities library
that is affiliated through the university. The educational material is
written in lay language and consists of diagnostic medical information
sheets with educational pictures. The resources are important to provide
to the family members because it reinforces the verbal explanations
provided by the nurses. Learning depends on both the need and
readiness to learn (Hunt, 2009). This includes the cognitive, affective, and
psychomotor learning domains. Therefore, it is essential to begin
teaching the patient and family the discharge education process on
admission with written and verbal instructions.
The patient specific educational material are combined and placed
into a three prong folder labeled “Discharge Folder”. The forms that are
prefilled into the folder include: printed patient characterized education
material, follow-up reference page with locations and telephone numbers,
a brochure on the units policies, a form with hospital library additional
information, and an educational log. The educational log was designed as
a resource for the patient, family, nurses, and medical teams to bridge
the gap in discharge education communication while working
collaboratively in interdisciplinary shifts. The log also allows the staff to
maintain a record of the educational subjects that have been taught to
patients and family members or that need to be revisited. The patient
discharge folders were placed in each room inside of a metal bin labeled
“Patient Education”. These bins are in each room and are designed to
allow family members to easily locate the specific information related to
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the patient’s condition and diagnosis.
The unit also utilized a family advocate as the waiting room
attendant for eight hours a day five days a week in the STICU waiting
room. The family advocate oriented the family members to the waiting
room and the unit. The waiting room attendant also had available
resources to provide to the family members regarding any questions or
concerns.
The family advocate was responsible for printing a daily census,
identifying family members new to the unit, offer requested educational
information, and ensure that family members have received all of the
information regarding the unit admission process. The waiting room
attendant also encouraged the family members to utilize the prepared
discharge educational folders and explained the location of the patient
education bins. Families were also informed that they may review the
discharge folders while in the waiting room however, the folders must be
returned back to the patients room after a timely manner so the nurses
could continue to keep track of the patients’ educational process.
Instrumentation
The questionnaire tool is called The Communication Assessment
with ICU Families. The tool measured the STICU nurses’ perception of
communication involvement with the family members on the unit.
Permission was granted for the use of the assessment tool. However, the
tool was labeled Communication Assessment Tool for the purpose of the
pre-and-post test. The assessment consists of 14 closed-ended questions
allowing the participation to circle the best answer to each question. The
answer choices varied from: never, sometimes, usually, always, poor, fair,
good, very good, excellent, strongly agree, neutral, disagree, strongly
disagree, too little, just right, and too much. Closed-ended questions are
more efficient: the nurses complete more close-end questions that openend questions in a given amount of time (Polit & Beck, 2010).
Question number 14, asks the nurses which type of ICU visitation
choices that are best for the family members. The answer choices
regarding visitation are restricted, contracted, flexible, or open visitation.
This questionnaire is particularly significant because it allows the nurses
to express their opinions along with providing their view of the best
visitation choice for the family members.
After question number 14, at the end of the assessment, there was
room for the RN’s to write any additional questions or concerns. There
were a total of 3 comments left in the section during the collection of the
pre-test questionnaires out of 22 returned from a sample of 46 RN’s.
In addition, there were 7 comments in the available section during
the completion of the post-tests out of 22 surveys returned from 40
RN’s. The staff comments are categorized into four themes. Resources
needed, visitation objection, visitation recommendation, safety
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precautions (Table 4).
The nurses stated that the workload in an ICU is sometimes
overwhelming and demonstrated the need for more resources to manage
the flow of the visitors in order to make an increased visitation more
realistic. One nurse verbalized “The diligent nurse would practically kill
themselves to meet all of the demands of good patient centered care.
Usually the nurses who spend the time with family leave out other
responsibilities.”.
Staff also demonstrated visitation objections and
recommendations. Nurse’s comments included the distress of patient
acuity in the ICU and how some patients do not tolerate the small amount
of visitation offered as is. Other staff included that the diverse
patient/family demographic is not conductive to any type of open
visitation. However, some RN’s concluded Visitation hours need to be
addressed on a case to case basis dependent upon the specific situation.
Specifically one nurse addressed “Having had family in both an open ICU
and a closed ICU I feel that the open ICU was hard to regulate information
given”. In summarization each patient and family is different and it is
hard to say which is a better option demonstrated in the staffs comments
provided.
One of the main concerns demonstrated is safety. The nurses
provided comments concluding that the STICU has a high acuity of
patients and with open visitation, ensuring safety would be difficult. The
staff presented possible safety measures along with increasing visitation
including, security cameras, security guard rounds, metal detectors, and
regulation of visitation during night shift hours.
Data Collection
Data were collected from a collection folder located on the STICU
nurse educator’s door, daily. The data will be kept for at least one year
after the project has been completed. Data from the pre-and post-test
were measured using a numerical system ranking each individual answer
higher, as the response is more positive. Analysis is conducted with
Statistical Package for the Social Sciences (SPSS). The last question on the
pre-and-post test is qualitative will be kept as a paper copy and
categorized into themes based on the answers received.
RESULTS
The project lasted a total of seven weeks. The pre-test and posttest were each completed within two weeks and the communication
intervention phase was held for three weeks. There were 46 staff RN’s on
the STICU during the administration of the pre-test, 22 pre-tests were
completed. There were 40 staff RN’s during the intervention phase and
the post-test, with 22 post-tests completed. There was a decrease in
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employed nurses due to a high turnover rate either from nurses pursuing
more scholarly opportunities, transfers to other health care facilities, or
requests for transfer due to stress that nurses’ experience in Intensive
Care Unit.
The participants had two weeks each to complete the pre-and posttest. The pre-and post-test had an informational sheet attached to the
form, which explained that the participation in the survey is voluntary and
informed the nurses of no direct harm or benefits for participating or
refusing. The pre-and post tests were, completed and returned in a
sealed envelope and the sealed envelopes were placed into a collection
folder.
The results were analyzed in the SPSS. All answers to the questions
on The Communication Assessment Tool were designated a number to
fixate a numerical scale to measure the exact shift in the nurses
perception between the pre-and post-test due to the intervention phase.
Question number 11 is on a 1-3 point scale. Questions 1, 2, 3, 5, 6, 7, 8,
and 9 are based on a 1-4 point scale. Questions 4, 10, 12, and 13 are
based on a 1-5 point scale. The maximum amount of points given to each
answer is based on the number of answer options on the assessment for
the nurses to choose from. The ranking of the answer choices from a
higher to a lower number is based on positivity. Question number 14 is
measured by tallying all of the visitation choices per questionnaire, and
comparing the end results.
Sample Description
The sample size, or the number of study participants include 22
RN’s employed during the pre-test and 22 nurses during the post-test. All
of the STICU nurses were invited to participate in the pre-and post test.
Approximately 50% of eligible participants responded with 22/46 or 48%
at pretest and 22/40 or 55%. It is unknown how many participated in
both surveys as they were not tracked or linked. All participants were
RN’s employed full time on the unit for 6 months or longer (Table 1).
Description Variables
The variables are the 14 questions that make up the
Communication Assessment Tool. The variables are described by content,
mean, standard deviation, and the t-test value. The mean equals the sum
of all values divided by the number of participants, also known as the
average. The standard deviation is calculated based on every value in a
distribution. It summarizes the average amount of deviation of values
from the mean. The t-test values compare the pre-test and the post-test
related to an overall outcome. The t-test is a parametric test for testing
the significance of differences in the pre-and post tests (Polit & Beck,
2010). None of the following are statistically significant except for
question number 9.
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Question number 1, asked the nurses to rank how often they
treated the patients’ family members with courtesy and respect. The
answer for the pre-and post test combined yielded a mean of 4.00 and a
standard deviation of 0.00. The mean and standard deviation are
expected with this question due to the context of nurses providing what
they perceive to be “treating others with courtesy and respect” (table 1 &
table 2).
Question number 2, asked the nurses how often did they listen to
the family members. The pre-test yielded a mean of 3.84 and a standard
deviation of .395. However, the post-test had a mean of 3.77 and a
standard deviation of .440. There is a slight numerical decrease from the
pre-test to the post-test.
Question number 3, asked the nurses how often did they explain
things in a way that family members could understand. The pre-test
yielded a mean of 3.77 and a standard deviation of .429. the post-test
had a mean of 3.73 and a standard deviation of 0.46. There is a minor
numerical decrease between the pre-and post test.
Question number 4, asked the nurses to describe the timeliness of
information that the patients and families received their information. The
pre-test yielded a mean of 4.05 and a standard deviation of 0.65.
However, the post-test showed a mean of 4.14 and a standard deviation
of 0.89. As this is not a significant increase, there is still a numerical
increase from the pre-test to the post-test that the information given to
the families is in a timelier fashion.
Question number 5, asked the nurses to rank how often they
informed the family members about the patients’ condition. The pre-test
yielded a mean of 3.73 with a standard deviation of 4.56. While, the posttest had a mean of 3.83 and a standard deviation of .40. This question
shows an increase in the nurses’ perception of the frequency that they
provided to the families regarding the patients’ plan of care regarding the
overall condition.
Question number 6, asked the nurses if they believe family
members have confidence and trust in the doctors in the ICU. The pretest mean is 3.10 and the standard deviation is 0.61. The post-test mean
is 3.27 and the standard deviation is 0.46. The nurses’ perception of
family members receiving trust in doctors increased with the post test.
Question number 7, asked the nurses if they believe family
members receive clear and complete explanation provided to them by the
physician about their family member’s medical condition while in the ICU.
The pre-test mean is 2.90 and the standard deviation is 0.68. The posttest mean is 3.23 and the standard deviation is .53. There is a significant
increase between the pre-and post-test. This is possibly due to the
intervention phase of nurses utilizing readily available discharge
information including pre-filled discharge folders.
Question number 8, asked the nurses if they believe family
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members have confidence and trust in the nurses in the ICU. The pre-test
mean is 3.19 and the standard deviation is 0.50. The post-test mean is
3.32 and the standard deviation is 0.57. There is also a slight numerical
increase between the pre-and post-test possibly implying that nurses
further believe that family members have more confidence and trust in
the nurses in the STICU.
Question number 9, asked the nurses if they believe family
members receive clear and complete explanation provided to them by the
nurse about their family member’s medical condition while in the ICU.
The pre-test mean is 3.07 and the standard deviation is 0.66. The posttest mean is 3.34 and the standard deviation is 0.64. There is an also an
increase in nurses perception that family members receive clear and
complete explanation provided to them by the unit nurses. This was a
statistically significant change of (P<.01).
Question number 10, asked the nurses if they believe family
visitation in the ICU helps patients feel more comfortable and secure. The
pre-test mean is 3.45 and the standard deviation is 0.91. The post-test
mean is 3.59 and the standard deviation is.079. There is a slight
numerical increase.
Question number 11, asked the nurses to rank if the amount of
time family members are allowed to visit in the ICU is either (1) too
much, (2) just right, or (3) too little. Overall the pre-test and post-test had
a mean of 2.00 and a standard deviation of 0.55. This indicates that the
nurses among the unit are consistent about how they feel towards the
visitation time limits and the amount of time family members are allowed
onto the unit.
Question number 12, asked the nurses to rank overall in the unit
do they feel safer when family members are present with their family
member (patient) in the ICU. The answer choices consisted of strongly
agree, agree, neutral, disagree, or strongly disagree. The pre-test yielded
a mean of 2.50 and a standard deviation of .67. The post-test had a mean
of 2.64 and a standard deviation of 0.66. There is a slight numerical
increase. This increase is related to the nurses becoming more consistent
with their answer choice of feeling neutral safeness as the family
members are present in the ICU. Their choice of 2.5 or 2.6 was on the
side of safer but only slightly safer (midpoint of scale is 3.0).
Question number 13, asked the nurses to overall rank the
perceived quality of care the family members in the ICU receive. The pretest had a mean of 4.14 and a standard deviation of 0.83. However, the
post-test has a mean of 4.32 and a standard deviation of 0.72.
Question number 14, asked the nurses to mark the ICU visitation
choices that they believe is “best for the family”. The choices include
restricted, contracted, flexible, and open visitation. Restricted visitation is
described as a set or established fixed visiting hours and time limits.
Contracted visitation is visiting hours and time limits that are contracted
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between the family and the healthcare team and are dependent on the
condition of the patient and stability of the family. Flexible visitation
hours consist of visitation that is allowed at any time, except during the
change of shifts; there are no limits on the length of visitation, although
the nurse may request that the family leave based on unforeseen events
and/or the need for patient rest. Open visitation hours are defined as
visitation that is allowed for any length of time at any time of the day or
night. The pre-test and post-test were completed by 22 STICU nurses. The
pre-test consisted 6 nurses choosing contracted visitation, 6 nurses
choosing flexible visitation, 10 nurses choosing restricted visitation, and
no nurses selected open visitation. The post-test had 7 contracted
visitation, 1 flexible visitation, 12 restricted visitation, and again no open
visitation. The nurses chose more restricted visitation options in the posttest.
Research Question
1. What are the STICU nurses’ perceptions related to
communication with family members? The pre-test analysis
shows that the nurses perceive themselves generally moderate
to high related to communication with the family members. The
only question on The Communication Tool that increased
statistically was question number 9. The nurses concluded that
by having readily available educational resources they are able
to provide a more clear and complete explanation to the family
members about the patient’s medical condition.
2. What change occurs after the communication intervention
phase? As the intervention phase consisted of educating all
STICU RN’s on the availability of access to medical discharge
information sheets and a convenient folders to collectively
contain all of the forms, the nurses ranked question number 9
on the post-test significantly higher than on the pre-test. This
concludes that by having educational material readily available
for nurses on the computer and printed copies, the nurses
perceive that the family members receive more clear and
complete explanations provided by the nurses.
Reliability of Tool
Reliability refers to the accuracy and consistency of information
obtained in the pre-and post-tests. The term is most often associated
with the methods and used to measure the variables (Polit & Beck, 2010).
The variable consist of the 14 questions on the pre-and post-test.
Coefficient alpha, also known as Cronbach’s alpha is a reliability index
that estimates the internal consistency of a measure compromised of
several items or subparts. The higher the value the more reliable (stable)
the measuring tool is. Reliability coefficients higher than .70 are often
considered adequate, but coefficients greater than .80 are far
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preferable. The Cronbach’s alpha was .594 for the pre-test and .748 for
the post-test. One problem with measuring the variables is that many
traits change over time, regardless of the instrument’s stability.
Attitudes, moods, and perceptions can be changed by experiences
between the two measurements (Polit & Beck, 2014). Furthermore, the
Cronbach’s alpha value could be higher and more adequate with the post
test due to an increased consistency with the nurses answer choices of
communication perception.
DISCUSSION
Routinely, in the past, there were little to no discharges from the
unit to home from the ICU’s , but it is trending up. Therefore, prior to the
study the units utilized an experienced RN to establish a pilot role as a
nurse educator. The nurse educator organized resources from the
facilities library and uploaded the material into the nurses hospital
computer system and into printed copies to aid the nurses to find the
appropriate material for patient specific education. However, the patient
educator left the unit due to unforeseen events and the results of the trial
is concluded as inconclusive regarding patient satisfaction.
In addition, the study of STICU nurses’ perception of
communication with family members concluded that nurses perceive
communication as a viable trait of everyday provided care. There was a
significant statistical change (p<.01) that nurses perceived family
members received higher levels of clearer and more complete
explanations provided to them by the nurse about their family member’s
medical condition from before to after the intervention. This implied that
by educating the nurses on the availability and resources of patient
education the nurses begin to perceive communication to be more
effective.
The nurse management requested specific interventions before
implementing a pilot trial of flexible visitation. Specifically having
available paper and pens for the family members, families participating in
bedside rounds, family relaxation, visitation cards, cameras, and a two
way phone in the unit.
Having available the available writing utensils in the ICU waiting
rooms, and at the bedside in the discharge folders increase the
bidirectional communication features between staff, patients, and family
members. The extra communication tool has the potential to aid the
nurses to better understand the needs of the patient and the family
members. This type of communication also relates back to Gangi’s (2012)
study with bedside daily diaries. Gangi concluded that by providing a
simple form of communication with written material can result in the
health care providers to become more informed about the family
member’s emotional responses to their loved one’s critical illness, as well
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as the families need, perceptions, and satisfaction with the quality of care
(Gangi et. al, 2012). The stories left by the family members may not
always have positive feedback due to the effects on family experiences or
the patient outcomes. However, if the health care staff were to read
stories and comments provided by the family members, this may enhance
their empathy and understanding of the family perceptions and needs. By
providing the essential writing materials on the units, prior to the
visitation change, can also improve the holistic bond between nurses and
family members, as the stories provide insights on the family’s
experience.
The unit management requested to utilize nurse to encourage
families to participate in physician bedside rounds during the
implementation of the flexible visitation pilot in the MICU and the PCU.
Family rounds include a brief, structured, and consistent communication
within the first 24 hours of admission, providing families with a realistic,
real-time format and a frequently updated picture of the
patient(Jacobowski et al., 2010). The limitation with families participating
in bedside rounding in this particular facility is that the physicians can
easily become busy with other life threatening priorities with other
patients. Therefore, it could possibly be a challenge to include families in
the bedside rounds because there would not be a set available time for
the physicians to round and the families to be informed ahead of time
due to the high acuity of critically ill patients in the facility. However, this
implementation is similar to Jacobowski (2010) study involving routine
participation of family members in critical care rounds in a MICU. The
studying concluded that by allowing family members to be included in
daily rounds and patient care the family is reported that the proactive
communication with the interdisciplinary team leads to a decrease in
anxiety (Jacobowski et al., 2010). Furthermore, to facilitate a greater
decrease in anxiety the unit proposed to incorporate family relaxation
measures. This includes providing relaxing music and fresh beverages for
the family members in the waiting rooms.
One of the main visitation concerns with the nursing staff is safety.
They perceive flexible visitation as a potential to become chaotic with
multiple family members in the unit all at once with no particular time
limitations except for during shift change. The nurse management took
this into consideration and also request before the flexible visitation
implementation there are cameras set up in the ICU waiting rooms and
outside of the unit doors. Also visitation cards for the family members so
the nurses have the resources to monitor the individuals within the unit.
Also another measure for safety includes the resource of a two way
phone that would be in the unit and allow the nurses to communicate
with the waiting room attendant to give the families updates on if the unit
is currently busy with other priorities such as an invasive bedside
procedure, or a code.
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Furthermore, the units are in a progressive movement to provide
optimal care for the patients by incorporating the family member’s
involvement. However, before the flexible visitation and more family
involvement occur. The staff nurses need the support and resources to be
able to manage more visitors with unforeseen events and safety of the
unit.
Interpretation
The current STICU visiting policies involve restricted times and
visitor limitations, including age restrictions and a maximum of two
visitors at one given time. Although the unit practices restrictive visiting
policies, the staff nurses are practicing various ways to increase the
interaction of patient-and family-centered care. After the STICU nurses
were educated on the patient discharge educational information sheets,
the nurses took advantage of the availability and quickly began to utilize
the resources. The nurses add patient specific educational material to the
discharge folders and use it as a tool to engage in communication with
the patients and family members. By increasing the interaction between
nurses, patients, and family members the study laid a foundation for
increasing flexibility of the visiting policies and further enhancing
interdisciplinary communication.
Limitations
The main limitation in the study was the reliability of the scale.
There was adequate participation and completion of the pre-and post
test. The principle investigator distributed out the pre-and post-tests to
all staffed RNs on the unit, including day and night shift. All of the nurses
received the pre-and post-test along with an envelope to securely enclose
the results. However, approximately only 50% of nurses completed and
returned the pre-and-post tests.
Comparisons
All of the variables increased slightly except for question number 1,
2, 3, and 9. Question number 1, was an unchanged and expected
outcome throughout the pre-and poet-test. Question number 2,
insignificantly decreased as the nurses acknowledged that they listened
less carefully to the family members. Question number 3, decreased an
insignificant amount as the nurses perceived that they did not completely
explain things in a way that family members could understand.
However, question number 9 significantly increased with the posttest results as the nurses believe that they provide the family members
with more clear and complete explanations about the patients’ medical
conditions. The communication implementation phase is a direct
correlation with the statistically significant increase in the data analysis.
By providing education to all nurses about the availability of the
educational resources, utilizing a family advocate in the STICU waiting
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room, and providing families with additional educational material the
interaction between nurses and families ultimately enhance.
Question number 6 and 7 can be combined together to compare
how nurses overall perceive physicians communication with family
members. Question number 6 asked the nurses if they believe family
members have confidence and trust in the doctors also question number
7 asked the nurses if they believe family members receive clear and
complete explanation provided by the physician. The pre-test yielded a
sum mean of 6.00 and a standard deviation of 1.07. The post-test had a
sum mean of 6.50 and a standard deviation of 0.913.
Question number 8 and 9 can be combined together to compare
how nurses perceive themselves to provide the family with confidence,
trust, and complete explanation provided to the family members. The
pre-test had a sum mean of 6.25 and a standard deviation of 1.02. The
post-test had a sum mean of 6.66 and a standard deviation of 1.06.
Overall, nurses perceive themselves higher than the physicians in
terms of providing family members with confidence, trust, and complete
explanations. However, the nurses do perceive the physicians as
advancing the level of communication with family members in the posttest, but still continue to rank themselves above the physicians.
Recommendations for the Future
Recommendations for future research include continuing to refine
The Communication Assessment Tool to maximize the content of each
questions ability to measure the precise perception of nurses view on
family communication. The study also provides insight and education for
future research involving patient and family centered related to humanto-human interaction and communication.
The STICU currently is still practicing restrictive visitation policies.
However, this study provided evidence that by educating the staff nurses
and having readily available resources for the unit enhances the positive
communication and interaction perceived by the RN’s. Encouraging the
appropriate resources to help reduce the workload of the STICU nurses
leaves more time for the nurses to create a bond with the family
members, and also allows them to view the families as helpful not a
hindrance.
After the completion of the study the STICU nurses are still
continuing to advance the application of patient and family centered care.
The nurse management is in the process of implementing a new visitation
recommendation. The visitation includes providing a trial of flexible
visitation within the smaller units of the Southeast hospital, including the
Progressive Care Unit (PCU) and the Medical Intensive Care Unit (MICU).
Flexible visitation consists of family members allowed to visit anytime of
the day or night except during shift change, there are no limits on the
length of visitation. However, the unit requests that there are only two

Journal of Undergraduate Research and Creative Activity, Vol. I | 200

Moving Forward with Family Centered-Care

visitors at a time. Nurses will also have the authority to request family
members to leave the unit based on unforeseen circumstances. However,
before the flexible visitation pilot trial is implemented in the STICU the
nurse management and nurse education department request that the
nurse have the appropriate available resources to help with the
consistency of visitors throughout the shifts before the trial is
implemented.
The recommended resources include: cameras in the waiting rooms
and outside of the units; security to make more frequent rounds; adding
paper and pens to the waiting area and in the discharge folders; add
education about the changes in visitation to the televisions education
channel; provide a more relaxing environment to the waiting room
including relaxing music, coffee, and ice water; encourage patient’s
family members to participate in physician rounds with the patients.
Furthermore, providing a waiting room attendants present 24 hours,
seven days a week, having one charge nurse on each unit with no
assigned patients, and having access to folding chairs for the family
members to have while visiting the patients Most importantly there has
been a request for time and resources to provide a formalized in-service
readiness training plan for the all of the staff related to visitation
changes. As the unit changes visitation policies it is important to provide
adequate training related to working in team dynamics in diverting
heated situations that could possibly occur with the abundance of
individuals in the units. This study has opened doors for the hospital to
practice in a more open visitation incorporating the family members in
the patients care directly at the bedside.
CONCLUSION
In the study, the STICU has restrictive visiting policies regarding
visiting hours and the number of visitors. These findings and
interventions are the first step toward developing a more patient-and
family-centered care approach among the STCIU. Furthermore, familycentered care in ICU is associated with improvements in the long term
psychiatric sequelae of critical illness, the trust between hospital staff
and family members, and overall satisfaction with medical care (Vandijck
et al., 2010).
By educating all STICU RN’s, and providing family members with
sufficient information and emotional support the nurses begin to
visualize the communication between themselves and family members
more beneficial. This is an improvement in initiating a stronger bond of
human-to-human interaction. Once again, the family members are the key
to better understanding the patients needs and the nurses are the
patients strongest advocate, united together the process of healing
begins.
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Figure 1. Continues onto next page
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Figure 1. Represents The Communication Assessment Tool data analysis, using the SPSS
software. The table compares the participant numbers, means, and P-values between the
pre-and post test surveys completed by the STICU nurses.
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Figure 2. Represents the STICU Registered Nurses percep:on of which visita:on scheme
is most beneficial for the family.

Figure 3. Represents the STICU Registered Nurses percep:on of which visita:on scheme
is most beneficial for the family aDer the comple:on of the interven:on phase.
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Figure 4. Theme Content Analysis.
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